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Eft. 

• St^^^^y ^^*5itKJR*^ltt. Wi**fctt^^y v^*5j:tfiR*<z>a 

• k«ft0)4BHM&*^ »RSnfcffiBl^a«*-MLT&fe^C*ftSStt^H 

^ift^oij-^y 
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IE 

ic jo £ - gcro& ffi *s <k t/m <D SE® . 

3. mffl&tMft&tvttmttmmmm^M-rz^v-/ ymn^m^^xnn^ 

m— CfooT, x-^-fey hc^V^y Vi/$ti.fc€-gl5^«-a-^*3Ct6-ife^ 
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im— TfcoT. "r-?±y ^SZtifr&UftM&tc&rtZ— 

m^itf»^E** s ffio6B^*^(c*5^5---a^*>^y tarn** j:t*ft<o 

IS 

*»ci3 J: tf»©B», 

10. #«0SB#WJ#j;^fc 

11. *ft<oaWf^«T<ott(a = - Kt- io-C*a*ttS»*352E«^*rffi : 
0 . begin 

1. read (MATRIX); 

2. read(R, T) ; 

3 . compute_f irst_order_margina Is (MATRIX) ; 

4. csets: = {} ; 

5 . for i ter= 1 to T do 

6. sampled_rows:=rsample(R, MATRIX): 
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7 . attributes:=get_attributes(sampled_rows) ; 

8 . all_coincidences:=f ind_al l_co incidences (attributes) ; 

9. for coincidence in a I l_co incidences do 

10. if cset_al ready _exists(coincidence,csets) 

11. then update_cset( co incidence, csets) ; 

12. else add_new_cset (coincidence, csets) ; 

13. end if 

14. endfor 

15. endfor 

16. for cset in csets do 

1 7. expected : =compu te_expected_match_count (cset) ; 

18. observed:=get_observed_match_count(cset) ; 

19. stats : =update_stats (cset , hypoth_test (expected , observed) ) ; 

20. endfor 

21. print_f inal_s tats (csets , stats) ; 

22. end 0 

|BJ— "t?*ot\ r-^-fey hco^V^y V^Stbfe#«^«^«c*5^*-a^«| 
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\z 

13. (aggregate) «C*5*tS A©*&a*«T<Oj»R=»-- KlCfc ot 

0. begin 

1. read (MATRIX); 

2. read(R, T) ; 

3 . compute_first_order_margina Is (MATRIX) ; 

4 . csets:={} ; 

5 . for i ter= 1 to T do 

6. sampIed_rows:=rsample(R, MATRIX): 

7 . a ttr ibutes:=get_at tributes (samp led_rows) ; 

8 . a 1 l_co i nc idences : =fi nd_al l_co incidences (attributes) ; 

9. for_co incidence in a 1 l_co incidences do 

10. if cset_already-exists(coincidence,csets) 

11. the nupdate_cset (coincidence, csets) ; 

12. else ad d_new_cset (coincidence, csets); 

13. endif 

14. endfor 

15. endfor 

16. for cset in csets do 

17. expec ted :=compute_expected_match_count (cset) ; 
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1 8. observed : =get_observed_match_count (cset) ; 

19. stats:=update_stats(cset, hypo th_ test (expected, observed)) ; 

20. endfor 

21. print_f inal_stats(csets, stats); 

22. end 0 

16. ynt^>y/y- Ktfv>#< £ bi^&^ti^tKD— s^t^t^ 

-f £^y/^£r^it\ W*«l5*fcH:l6E*w--S[«|ffl^7 l A 0 

18. ^^h^-^ir, if^*ttotrW^»a^*aS*tfc*»ioJltt«:#-r6 

^ O 3 V t° a - * £ Sjfttt^fc -5 «#jffift:_L * tift = > tf ^-^n 
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• H^^©#— a^BBrs— *©M^i^lt«, *J:tf ^ 
19. *»©IttS:tt5»ft©7 f -^ty b£ t t^fflv^fcabflD— S«fflS/^ 
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21. • #SStf-?t5- KDiJ-^y ^^^ttfcSB7>*-&*Ss HILT 
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23. • fi*3S2|2«ctD*-jfe. t5j;t>* 

24. ^SA18/Q31/H33W^ra^«%-^tfHIVj:>"<D— 7°®eS(DV3/P— ^(D^iS 
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28. m*m2m&<ojj&zmi<^xmj££tiz>mm*?--7Z&i-z>m£imttaK 

o 

ja** (hiv) (D^>^u-7m&^tmKftmir%m^mzj&mo 

30. y#>K7^ ^SlS^cD^^^^TL-CV^-Cmjiay K*>cog|Sl8£<OS£ 

Lx^-CHijiBy K^<D^X3i£<D^<^/t*6^ t 
h iooo^s. & x xfmmwt (o^m^ it ^TMiB y co^s33 

31. k FM^Fi^/^ (HIV) ^^n-^SJCo^t^- :7<hfB51 
fffflt^^y K£!£§fir>5^&T-fco--C\ HIVzn>-<n-^S®oV3/i— ^ 
rt<7)^£A18, Q31^J:I/H33(7)^r^^^*-r^^^^ > l-'- hco^, tebWC 

owing) x^^xtMmm^titzv vtf^^-y tm^z^mmziPteK t 

32. y#>-K^ ^i8<ho^#££^LTv^fiji5y commute 
Lxv>-rmjiey K^^g3i£<o;&^fc#^ t 

33. k Yfti87£4Ltr<< (HIV) ^n-7 P IfiI^M ; tf-7i^ 
-f <5 y KSrMfi-r SMtfeot, HIVni>-<n-^ee^V3/u-^rtco 
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j: ^ffiisjtt^^tfx- <vmm. f£ h ewe*©*******— ^ t «s^ffl 

35. ^#«CfB* * ft -5 k^^^r U fctaJg*; £.Xf 9 

s**ic*5^5*««)jm4«[«)iBiB#ffia-e*>o-c, *«©*ttia*s#tBmt-BiL-c 

- Sen H-f- 5 »M#«ro«t*» 
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40. K&tfmmMfrX'&^xm\±ti*mfc^titztem&+mv>><Dt£%o#)/<7 

41. tt&fi i m>^ft^&&£frz&£u t /i£tc\im*mcm3\tfttrtbtiti onde 

xed) X»-CfcoT*tt*«HB-Cfc5» fi*«2iE^W*& <> 

43. JH»#|c*tU-C»i£$tu*:r <t, 4fcl4$tt>i*»ofcr^4:$P>^ 
*tr, W#*428E*t©#lfc. 

44. «**«flSr«*, «t±^^tt^^p D o*^ALfc, 4fcttBIAL/i*»ofc 
JH li*3S2IS*0^i£ 0 

45. *ttj8«ra*#OAP«StHE*«:£fe»£*tr, »**44B«<0*te. 

46. *f^^^c>^.ft*fcl4^»^ : ti--5A^'Cfet), KtttfSiJfeSfcttHtSK 

47. ^*s#»©S<c6«A*fcttl«#4:*-*-«A*-C*>o-CJRtt**B[*«*fc 

48. *t-^^s*fciiP$#(c*j-r 5#^-Eg^<OBrietta**>* t>ro&-^jst±75^ 

49. tt-glfrMffflMZ-XhiX att^v- ^-f- AWSfeeHU£OB#F^^!|^-^C0-> AF*g 

lf*JS2|2*ro^ft 0 

50. r. fr-t^XORm^misXffl-X'ibZ, §»3fc^iisife<£»— SctfctBfe, 

51. Ill;, '>^^A«|8*«a«$tLfc^|BJ»|cil3fc6tt<B«»05|l[»cJ:o-C« 

52. file, JltR$ttfcH#F^Slc^fc5tt®*5 < tt>-^fflro7 ? -^-<-^^^^- 
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J3iOt#tttt/f^ffl/ttlB«)3o»^Mfl<OS*«©-otc*Ht:L. ro5fc 
• -y-^y ^fctJ*5J;r>*IS»<OHU. P] R$ £ fi®. fcff -5 , H^*f^<o^- 

^7 £fco 
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k*Ij& (k-tuple) roHBIJatt (correlated attributes) 

St (pair) £fcl*kJS& (k-tuple) ©**BB«J«BB«538A»cH:» 

it- * * is tt 5 ftfetomis. t tam-r z 5 r t k. is* # *^l>^*> 
*?:^,v>fd-rr tiaiRffitwo/iTjssoriittTjsfcs. ^— jry m>^-> 

*fcl4amK3B#ttWK9B«H:, »i&A*||»»A-r'Bffi»#H»iaB*iJ:t«;fc«A 
IgttS SrttSfl L 1Z. V -> t % x. Z> T* fe ^ 0 „ 

P^Jg&J^fcLfcfcwroio;^ ?r# rjtjfc (object) j MHff, 
, ±<*pe>ix-cv*.5. rtt^ro^-ffitcia, iEtt£%KiBSi-&tt^ftJ:tf^iltti$iBi 
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^Mtefttflt^S^ 1 ! (joint attribute-value probability density term) 
tr«#i-StcH:*#jc#<<Dffira3j:t5^^ , J4rii-r5, (2) rttfe^Sft^ 

( ^ } =N!/(M-k)!k! ad<DkJ!Hfta)iW**fS^n5o k=l, 2,~, N A cD^ti^ 

fl!£ft6o r^tB«M«fcWfta[*IS^, Kft»W«i3J:t»BBB«a©*ft©* 

ftR«£fto-CV^;L 0 

w<^«^$tC*f-r51o^a«S/«c%x.*W: % ?(IXft (column varibale) <D*^ 

(power set) TNtS. :©H^tt»IC(DTt (node) ^ 

r^J«*0*^(0«»^«^^ftS^7 7^»iE^S ^ (tower) j 

(mathematical lattice) fc»ri»--5 (*^KllMB©W*3ft«*>*ttf, «C 
*^te2 N fl§<D^£^0~ ^C&f:) o i J*. »#&^ai*5j:tfa2 

J: 0 ±;frfcLS>-5£^5 g«ftK5fc&*dfc CS P *»W#bttJti-ftfc*>**^tt* 
j£ (nullset node) £0# B <£>g £ P?-£ 0 5IJ«»1# BCOJiSrft J^Tt>P 
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k^ifcl* (|A|by|A|-by|A|/) HI* U *©#-fe>U«Ctt-t*b6tf!>1» 

£<ak?iJ^fi8o*BIIlK|lli^ (j 

oint symbol) (an, ai2,"-,aik) ©W-*flEft*SlR» btlX\i*Z>&9l&i>Z> W 

mm) o 

fttOkG {1, 2, Nh ftE^^Ok^^iJ (cji , cj2 cjk) MH§ 
It, 9 5 5«^fi (joint value) |i|A|e£>£ 0 fttme {1, 2, N) 
, ffiS^»5£^k«ft(0?iJ (cji f cj2 , cjk) {CULT. Z.(D"r — ?-£y h£ 
ffl^S^/w^^ffeifefcte^ 4>Q (Mk)£fcte 

Q(|A| k )a^ff»Tfc«9, M. ki3J:V|A|OtB»W*>rX^ft#i-5o 

S y-{CHLT#^§tb5J5^1,801,088,540flife5r ^?:E*-r5o 4o<D*£S 
|S-^<?:^5^IS^RNAfflT/u^r-<^ h-e«jMtfc«S 155? ^ KO*SH 
Wf^h$^RNA-et30,517,578,124fflt>^>^ 5 fc-5o 

f)\ *WK«a*«ftSE* (observable) «£*Httfc»»4:Xffr#ft** (late 
nt variable) tfiftt « r i J: o TMft«fC«)ft«nofiH tR« L i 5 i 
-r5«^E^#:^7 f ^^ov^T#^'r5o #*9 ff /w»k3!l*0**0**«:»«L 
ftl+*btf4&'f. I^^?^M^exp(2, 2 N ) (i"^^^2-2 N ^) 
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#JB) . teS (H2) . **fcttttBioac^v\ *3 J: l/%|*-r 5 ^ r/KOlilc 

5 £^r<5 (H4#RB) 0 
g|gg|^03ogj|jl 

q (ail @cn , ai2 @ciz , aik @cik ) 

Atf. x— <m?"Jcii , ci 2 cik ^3aiSz:-efe5^^{SIJi<5:— &-r5^?o 

3. WSfettttiSfctt r?*— (data mining) j : 9ci>mt>tlZ>- 

©roj: 5 h<DfrfrZ^x<D^mtekm&<D&mzt>ti 
bo^^^pg^-r 5 r. £ fc J: JfcatttSrSS^KiaiB-r 5 ( Ltf Ltf 



(20) 



»S2 001-519070 



& (hashing method) Srffi»lLTV*5o #kft^f V ^-V/WCLte, k*^fH]0#flt^ 

" (At ) 

stt#ok»:oift«k»» (hof) icm-tz>mm*mfz>o 

# f ];Ld^ ^tScKflflfillilffe (pairwise inter-residue correlation method) (3^ 

« (k-ary) fssf^^a^-efc 5 ps , *s j:t^^<D j: 9 teftKftmt>mmm&\ 
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&frL>kmmmZmJEL£ott&*Z,^k\iX'£Z>tf [9] rcorrel 

atesWithj -mm&(r>im&)mm<onm^£z>) . zn^th^mnhyy^ 

mft&%&<omi>mm-tzttzm7£-rztzib<D/*vy (Patui-o n 
fflro7>^A«-tt*axi, x 2 , -, xii<o*:*/ < c^rotf>a»e>«fcffiia-r**« 

H\ Mflro«*{X"i, X"z,-, X-n]»=i.2 m rom?>*»05*-&t*3*:-6ttl8(Xi 

, Xj)=P[Xi=Xj]i:V^*ai!803£|S*fflv>T^S (r. r T*P[Xi =Xj ] rt, SISXi>SS 
8EW0i:IBIC«[*fcl4tt«*r*r-rslll*t:«*-rS) . flSfcro^Brcii, 2o* 

fctt-t*taji«>Btf*L<«B-rs# (*fctak3g*) <o&&*frmi.£o t-r 

y ifc02o©£*tt;NK;|3^T*ft^ (su 
b-quadratic) Tffc 9 . 3MH*ffl»fM-5 fCtt «t 5 # < <h i" £ 

lljl^vhHZ-^£^ Hti-7^3 7^f/v (HMM) fi, a»*KB«Kce>Wc 
DNAfc±tWWAEW^^^/Hb<OWffiJcj3V^-Cia*i2:< L*>4> 
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tf) rj££g (hardwiring) j M £ 5^SB*RI*3 £ t^T^KOjBtttt (robustnes 
s) w^-CJiefefi^*fl6«*:#V^ (wtLtt«>«r04>»(c*5V>THMM«SlHl#aiiIK 

* t * fe HMM a*Sj?fME?iJffi BB £ flJ v > 6^ 61CK?U * fc tt|E» $ *tfc«IS<0* 

f fusion) J i:ffptftt^o 

— mmX~&7£miZ£V)ti&\l<D9\l (sequence column) <0»£tt*{R£LT*3 9 

a»^fllJfe%arSfcfeOT^P-l7/U (Agrawal) ^O^fe w<0*ffitt, 

, a=>b©»ao«»J«r*UlUJ:5 ii-* 0 rofc#>. r a «r^tr r 9 fa 
^fl*b«r£tHBfia s *>5j J: 9 ?feStta > b<E>*|\ ■r**>*>p(b|a)dsas*t* 

5 (±9— iMSfciwu p(bi, b2,-, bk|ai, a 2 ,-- f a^^Mmx^^m^m^ 

aiiJa=>bi-i^T^^"i-5<h £ft-Cl>5 : 
,b)/p(a)^(c/100)T*&fttf) . «SS« (confidence) c; 
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2. a*5j;tfb£^tf h7^f^*>3 >^s%-Chtl\i (Lfc^oT. *£;^{Clip 
(a, b)^s/100-C&>*U;fK h (support) s 0 

(Agrawal) ^*ffiKl«t S»Wtt«BJ^«fi»C 1 «4r«E 9 (p(a, b)/a;Jo £tfp(a 

Ti/n-l7/KD*-feT*(^ ||S || fcr^tt«Ci3V\T»3e©SI:«<0«f»Cil* 
r*mftlH«ttK;fc#^«0>k«* (l^k^NcoffigoiJ-^ XtcPiTS) a<£>JH± 
{C^i-5Support(a)cO-r-<Tc7){B(D^ff^1-5^. **0( || S || -MN)fff{d* 

RO/hJfcffl (clique) ^bOkft^/h«aO*lSW«^«C£<3<*nfeOT/U=^ 

O«5«-W**i±S:*-rSJ:9lfcv^H0F UtJ/hSttk) J: 9 t>*46*^* < <£>ff# 

— 9\ P_g^y_>\ f>f77>{"/UK, g (Steeg x Robinson, Dee 

rfield. Lappa) -1993 ft^HkSnfcff SltEW^*^^fctt Sk**<OffiH« 

X (4MB trJlv^-rwiSrlttiL-C, **a^«»W**tt#v*< 
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• *>b*»U»ft3e**tfc»«>K* (iteration) Mi3»tS#RWcH"ra. MjiO 
Eft. 

• ft*3fls*^^» y^i^ftwE ra«F*fctt*>>^!; v^*5j:wfc*<B« 

ffi^_hli]^ttSr^o- «h^^^iiiS(cJ:oTR^$nfcNAffl(DJStt(Dk<^*^-e 
*>5, kq»o«IB«ttio«^o*« 0 
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v^ttW^Blcio^Tfc, «t$Jf£i^#3£icDi£tmS^£^ (tail probabi 
lity) ^Mi-^^-Y — y 7*1?- (Chernoff bound) 4'fflt/ > TfffW"t"S iti4 J t*# 

ff£»#-T -5 r t (Cfc o TIB® L o 5„ 

IB]— CfcoT, T ? -^-|T3' YCO^yfV ^ 7 $Mz.&1&9}$k^%>tf Z>~%.(Dfe 

M&lZio -5 -a ffi£> i t^WfE^ 
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v ? - 7 1 - * Sr a c r w 3- - if - ictt-t 5 ffi'S 1 , 

lkm3-VFm$:MW:^X7-9^ : f;W£= L -'y h (data modelling unit) IC«^ 
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**Ki*3rt UJ* J: t«fcoB», 

• iJ-i^y ^m^J: fiasco iKu I^B#4feliS«ctT*>tt5. B8'L^*^# 

5 3 : 

0 . begin 

1 . read (MATRIX) ; 

2. read(R, T) ; 

3 . compute_first_prder_margina Is (MATRIX) ; 

4. csets: = {}; 

5 . for iter=l to T do 

6 . samp led_rows : =rsamp le (R, MATRIX) : 

7 . a ttr i bu tes:=get_at tributes (samp led_rows) ; 

8 . a 1 l_co incidences :=find_al l_co incidences (attributes) ; 
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9. for coincidence in a 1 l_co incidences do 

10. if cset_al ready _exists (coincidence, csets) 

11. then update_cset (coincidence, csets); 

12. else add_new_cset (coincidence, csets) ; 

13. end if 

14. end for 

15. endfor 

16. for cset in csets do 

1 7. expected : =compute_expected_match_count (cset) ; 

1 8. observed : =get_observed_match_count (cset) ; 

19. stats :=update_s tats (cset, hypo th_ test (expected, observed)); 

20. endfor 

21. print_final_s tats (csets, stats); 

22. end 
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So 

^>^V— K (processing node) tf—$t(D&ittit5 J; rj^-^ % r> ^ <£>fE^£r 

(merge) It MiEgLSUf^lgW-r 6 titb<D^Wc*^ o 6 Q ifu 

^-^cD/ci^cOmj|E^iimj|E^^^ h ^r-v— LTt^JlE^- 
t*- * ir ^ h ttlfc bnfc^^«^^^#-r ^» A^I^ ^77 -*3 J: !>** 

*e>mc*^ey £ora^—* £-^9^91-5^ 5 0 
• -Sc^-^-fe^ h^>*>^y >?£tit^ftm&^&rt%\^i£tcnm& 
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^ > t° a. — ^ . &e,t>*M 
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£ ^ v- A £ -f 6 0 

£>Si&»tt*v* fe cooiH] £»<o*t*«r* L> ##*K1BB LTJRtt^n C»»*# 
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H J: o "C^fig ^tb5-Mro^liJSraffl-r 5 r (c J; o X®.7££tiZ9il&ZW;m-t 5 

o 

£tiz>m.m&&m-}-z>&m*:tB hies*.? 

^llcD^ffiictJV^T, *fgWli, &SA18/Q31/H33<Z>^ra&<f £-£irHIV^>~< 
ptidomimetic) £rJHft~t~ <E>,, 
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iv) <D^>^u-yrm&mhftKftm^zm¥mmvo, ^hmc^cot^cDWt 

fglScD^StC^T, ^SSPJfcU fc b&S^^A'* (HIV) <7)^>--<a- 
(Dibffty b~<D$\~mc£Z>mM (evolve) T*fc o T^JHM £ ttfc ^ Ki« 

^ K^O^S33<h^^^(7)^^O^^^tC#fti-6 / >^< feloOfMS: 

»l6(O^HJ-^V>T, *JgWri, fc (HIV) (7)xyKD- 

^iSf^ifr&f-^i^tS f tfv KS:Rlfet5*S-e*>ot, HIV^> 
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-^eSWV3^-7°rtK)SISA18, Q31*5±t/H33W^raM^^ ; t-r-5 7 i >7 P U' 
5>^-<D|g3cDJ5fc^^a33ilBSf^ffl-rS Z & aS"5TteT*£>5. 

pj— -efco-c, x-^-fe-y Kot^/y ^^$ttfc=a-SB^*-g-(ci*3ft*— 
- mc m-r * w&w.<» 

• BH'6»*o#-a^Mr*-Sico*jB«i:-Scofflft»i:©Jt(R. Joit/iw 
i o -caw? $ *t 5-ffi<£>Ktt i otBEfPffl id J; o tSS $ *t5§sJn n p 3 
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j:w/*fcH:«^-fl«)»c*§i*sf+»te>4xfc (indexed) jtst-feo, m\±tmsx- 

feottiv\ «fe o -cJRttas * ft © J; o TBS A $ ft 

ftfcrt, S7U*£ftfcfl»ofc- ^^{c^-CfcJ;^,, ftmm&Z'atrh 

^-fft©^ffifc*5^-Ct>. «tfc£ ft -5 V^AtttgaSoSiRSftifclfilF 
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>J 

iU^cDEfiL 

• a^B-rs— a««a*i:— s©»wM(ci:©ittft, *5±vr» 



(37) ft^ 2001-519070 

EiaiL mu^£.*)7f;t$titc {m<Dmmm ^tun^tiit {u<omnm -r 

m2\L m\<Dmm&^misXn=\, 2, -, 6^tOt>f^n^7A (n-g 
ram) £r^"^ h<D "Cfe 5 C 

ia3«. »^oj£ffi^»b^-c»3«(o^*f{-*r^-r6. m\<omm^mir^ir 

^<X(D *Isfet£tt1rBM (pairwise correlation) ^tfc(^tfc5 0 r.tb«fi»Jx.tf 

. *e«*5J:WRIlAEW7r5 y -lci3ttS»»m«H»cS*L-c <h 6>*L*«tfe-C 

o 

ft^^f/V (component ial model) X&>Z> 0 &ftfrMC$o\/^X^ Ny fliOU Wftyi 

fcte mW] x$z> 0 ^l^r^-eu, Ny^n-c&«k ^ci fijKffitciooyi^J: 
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5 : (Ci)(Cz. Cb, Ce) (C 3n CO 0 



HUB:, m\0(om&i££tifz.y p v ?JJ*fe*mft1r&i/^^<Dm^mxh& 

o 
o 

3. IEll5a^1l^3D«3tOft#^ga^J{-^'r^^Sc0|E]T^6 o 
mi5a{L H*<7)^e®^K-r^3D«5t^lUT^5 0 

[211613:. ^0^^#{C|B«c*^^^ffiV>9 5. 3&«t^PJtC;ktt£fiJ|£^ 
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• ft^^^^U >^*3j;tfifcA<0mu HB**fcW:*:':/!J >-?ls£Xfi&M(D& 

PI— Cfco-C. x-^i?^ h(D^->7 p V f?£tiitfrtilftM&lct3lrtZ— : 9c<D& 
^{c^M^^-S^ttS^it/SofE^ 



(40) 



45^2 001-519070 



L t * tt^tt WJtCffl K m L Tit "3 ig-f £ I4PS b ft V\ 
»*LV^^{ii3VTf4. V J; ^ffiBS-fb-rSfc fete, *f 

^ «: CJ^r * n^ixttft W ^ fc WW -e J: v ^ « W -C fc 

<»5prt6ft«4*:fa*tlBS:*-r5«W*«i;i*»U 5 5. ziicD^Tilgftlit* fclitt 
ix5„ jg«W«SH©^«ft«4fctti''<^Sr'&-r6lkWaE«*fctt»»tt» zfl 

©priBft«*fc«:«»*^ri-4io©aE«cicaE*-rs, sfctt^niiiorsa 
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<n\,*irti/>>&mi<*x*tib&m»mmzm^i£irz- k&xzz> 0 

<WSJB lessor. -T^<T^^*tcBiLTWSg<cffl[«-H— <^r^7r 

^i-^fc^Olo^^^. Mil TAj coy — ^ 3— K— ^{C^^ttTVN^o x 

h5***t5i:V^**Sr*t. #36 W# fell* cj ( rfryijjj tcHLT) *3 

«x.tf, 6^t (»*) *3«tt/6?iJ (£») ^b*SC^/h$ft1f?iJS:#x.5o 
fTl ^T2 m ft 4 ff5 tf6 



A 


B 


C 


D 


E 


F 


W 


U 


c 


V 


E 


G 


z 


L 


c 


M 


W 


M 


V 


U 


c 


V 


A 


G 
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A B C D Z Z 

W L C M E Z 

T t 

»*#*lli«*l(CB8LT TAj , ^3&2tC&|LT TBj , ^f£3lcBiLT TCj 

= i, 2.-. Hh[cmvx^ti^iv(D^m^mm<Dmmmir^mm^^ir^iu! 

*5SM#bttq(Cj):Aj-»[0 f l]Sr*TU **W#bf*fa &a>0^-*-tr * h 
tC||LTq(B@2) =0.33^^i-5 t^JtbtlZo ^J^«q(B@2, F@6)=0.1 

t>B5v\ v^o^Jfciif^ttokSftwff (cji , cjz cjk) SrHA^c-rr. 

TD(q(vji , yj 2 , * * * , vjk|IIi=i...k q(vji ) ) > p k T*£>5 £ 5 *k«»(E>fr8S* (j 
i, jz, jk) JI«r«-r*IH«:*»i:-*-Swi:a***bJx-5. ^^TD( P i| P 

Bto<ofc»K. *S5W#fo«. mHt&llkiL&ti*b<om&tzK1r* 
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(allien, ai2@oz , aik@cik) 0ft&*>0HHWMtU fa &A^%ft(Hfl[ 0 i 

L, k = 2»-NA0>'*"'<"C(CB8 It, P (Observed (an @cii , ai20ci2. — , atk @cik ) 1 1 
ndePendent(cn , ciz,-", cik), Model) < 6 T**>-6 <fc 9 #i-^T<OkJg3&<Djgtt( 
an @cu , ai2@ci2,-*-, aik @cik ) CO— K^:iS"t"o 

Ji IS^ J: l«»TI£ $ tb (£iE«$ it*— S#tH«6*5 J: V»«©It<R§fffitti** fc 

i. ^is^stt (**w#bo«gi-ettfT) > 

5k) »J:t«t«KiBB-r«^Hi»»35*ftv\ 
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m«T fc * # v * fc«±ffilB Sr»J 9 S T 5 j&SW* £> So 

^*>*«:fr*U ffi&HMK ( THOFj ) «rBR3feWJ-»«Lfc±-CttMi-6. *W 
^fc^7 ? /WcS<5<»S« (classifier) *5j:U^«|« (predictor) {Cffi^A 

©■UHEtraa-r^**^ 5^«rft*+6fc»lci, *W*B»-rBJfiUfc*tt*rffl 

»JKat-3< h!7-*tt. *WSW»*c1B*SftS*ttS:fflv^«^Hi»a 

«Cj:oT*J3t«r#-5i#*.b^ «*.tf, 1992^10^ 27JCjStT*nfc*B«ffr* 
5,159,662-§-{Cfe«fe^nfc^^-^^ (Grady) b^^Vt 0 a-^{Cl^<i/^ 
— ^^^^^EKIH«:«jKrSfe»^^7 l A*5J:tX*» (the System and M 
ethod for Building a Computer -Based Rete Pattern Matching Network) > 199 
2^6M2B ZtlfcXmmtms A\9 A70^tcmM£ tlfr'^ 7 > K (Highla 

nd) b<omm=->is>. ^^t> + {Cl993^1^ 12 0 tC^^T$nfc^S#fr^5, 179,6 
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32^izmm£tlti-W'( (Matsui) (b<nm%famm<ntzft<D&&m (the Fast M 
ethod for a Bidirectional Inference) ft £f€r#HB £ ttfcV ^ 0 

J^TT*!*. u^Ty^^ (Los Alamos) HIV^— ^ * £r^V > 

(hiv) co^i'^u-7m&^(DV3si'-7>(DfeM^mm£tifro ±<t^& 

-tzt. ^i/^v-y>m&Whmmm&cDmfrb^mi~z>z. ttfhz* V3A— :/ 
mm\^m^ ^^mmw^mxw^^fji^ - t^h, v3ov« r^ft 

£*fiK n^r ^^^i//L~^B.T.M. n/U/^— (Korber) . R.M.P't — ( 

Farber). D . H . ^ *>V,<— Y (Wolpert) *5 J: O'A.S . =7 * (Lapedes) te, * 

{^Jz^^flr (Covariations in the V3 loop of HIV- 1: An information-theoreti 
c analysis) J s Proc. Nat. Acad. Sci. U.S.A. 90 (1993) M:fo^T, HIV-1^ 

v^n-y^eiccovs^-^co^^ 

xhzkmmmcD&mzmmTZo -rft*^ ^^ibiiHiv^^n-^e 

m.(o r. *t£ T^IS $ ti x v * ft fc^e ^— 37 £ [ir|^ l fc c 
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ITffiV^cy-^^- K«i«5t rAj fcJiTJ 5 TDj tC^tU-^tt TFile coinc.plj 
*5j:tf TFile probsort.plj <D£$fiT?7jk $ ttT V^£ 0 ^Cj (C^Sft 

, «SBStb*:*fc**4— SttaSlsiOT^^^ (A) . SX3l<o^/u^^v (Q 
) texxmrnssntx^isis (H) <75ttia-e*>5o mi*. giJHLfc^—^-c* 

ZtitcttKD-gctmm^. rtl60»SS:tMIV-l V3/U~^(7)«3t^^-^^ 

fee. 

£#-e#5o 7*AS*fcLfc^:^KW\ 0(;ili-^T7^ * (Mani 

atis) b> ^^-^ n — : ^S^^-r^^T/W (Molecular Cloning:A Laborat 

ory Manual) „ Cold Spring Harbor Laboratory. Cold Spring Harbor. NY (198 
2) &£TfD~J*'7/i'y? (Sambrook) ft^? n — : Hg^-v^^T/U 

(Molecular CloningrA Laboratory Manual) (^2}&) ^ Cold Spring Harbor L 
aboratory. Cold Spring Harbor. NY (1989) * if ^— jR(C|E*fc StfCV^gEftJ 
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^ Wx.li^— n£ (Harlow, E) ioitjl/ — > (Lan 

e, D.) > : Hf^^"^ — a7/U (Antibodies: A Laboratory Manual) „ Cold 

Spring Harbor Laboratory. Cold Spring Harbor, NY (1988) t£ffi*6 $ tlti t>CO 

f&ft (chemical moiety) Sr^rT Z> Z t £$H§fc£ ~T Z> t % 7L h tl5 0 V*<0j&><0 

fcttFACS (j6ft«*5«IBflS#tt») *«V*T^»fl:*fctttHkL5 

tf«i&^e^»^^^tf fc YftiStt^-i (HIV) ^xy^n-^ieii^ 
y iS^ KSr»«-T5o ^ y Kttt©*f-7i3B*L5 5 / > 
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tz-t*>'>ti< t bim&mm. %tm*\b<nt&<&m*m^x^xm&»M>v* 

h 9lo£Dffi«(Cfc^T, #fg0Jid\ t hftm^^L't'tJisX (HIV) (0^>-<n 
> K(4. ?5Sl8i(D^-g-^%^LT^THufE!;7y>- commit cD%3&(Dtzit> 

mmv#> K4>ro^s3ii:ws^ro7t»row^gi5^(c#ft-r5'>^< ttio© 

-B-^S, ±5J:t>'^S33i:^^-tg^^rL-rv^-rHulSy7yv K*cO£gg33i: 

fc^loolffctJ^-C, *3g91l3\ tFM'FiW/w (HIV) <o^^n 
feli. HlV-l^^^n— 7°;? W^jf(7)V3/l— 7°rtl^A18, Q31*3 <tt>*H33tO^^J^ 

ft nmm3i bteKim u ^(DWizcDf&wzmmzzbtttYEm-r 5 5 
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ri>03^ft$:#J?> 5 ^co^-f ^tHc&Sio^ bttSo 

^^ctt^EM. ^yfl^i (MacKay) ^^S-^^h^ — ^ (density network) . is 
£Vttm®&mftW^<Dmmi,tzmm^m (factorial learning) Z^teWth 

ftfttt£#6£#;L?>*L£o 

Kite J: 9, ^-1^-^^^5cx-^(c^^^S^^tgttoKv^S^tt6»*^ 
3. filS (pre-conditioninR) fect^gtt^SNW : *SBW 

PCA) ft^#»^»SPflfe^v^-rtt^J:9, ^»OB^tBHS:SSa*3J:t5 
^fT?IJ (data matrix) * tel|Mc?T?«J £ W-S w £ fC^S^ Z<D?ff\\\*. SIT 
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^rVij £«eu ^ co-^^^co^-^m^rvij e {o, 1} iaot«BL5 5^ 
rr-Cittl#BO«* (fr) oi«:*ttU jllj#S(Dli4 aj£;gi&-rs 0 
rix«rE«-r*Btt-C. *t«<O«-&S:0=oi. 02 oh £ It y * Mfc UT fc «fc 

j@y<^ h/U*fe«*$m05IJ (string) i:tT^«t^o UJ 9^ ^ h M > 
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-S:*^ (set) . ifcttCsettf:. *t« (?IJ) 5(OfpJ?>^OA^rt(01^k^NA 

fRTb^cD— ofc L< ««»0?iJ5*:%fl:^Alx5^, aji ,a J2 ,-*5j: 
tfajk ^^t-Ot L< ««IS^gf-^^'Jf-^C5*^, cset aji ,ajz .ajkj&S 
#ftt5o H5AJci*LfcS:3«cJ:o-C«fc«)b*t5»*Afcl, B@c2. D@ 

] J KJ:0 3c*;*;ixS) *5J:tf*»*^( roj K -JHS6*cJ:5=i-KS*tfclE 
setter BB»-f S***^^ h/u4r*-r5'5rtBtt*s*>0. *5 XXftti'etKDm 
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&£rgl*{-*SV>-C. fo£cset a=(au aik)(CtlTaii 7^ rgE^^ 

(Dhlz&^x&JnZkZ *5&Xfiatk1>tr%S.m<p<Dh[c&\i*x&,tiZ>k2<. * 

(c^V>T5tmi-mtt5 (B5A«:#ffi) o 

-%i<DWL®m -»<r*U»U »«?-rScsetS: rfcT>^:^ (binning) ffi-j 
tCi flftS^fclST y^X- h-T^o (iteration) M*5^T, JStt^^iit 

JMb (binned) U $ sftfcif:/* y h *r0>fl*ff>K«{-*3tt b 

£>Sg^ (incidence) 2#J3r-»W4 {£ftV*£B Lfco r^tCfa«fe$tb 

Ix**^-*^ #Sf-£tf b&l^i? y r-tpfCffiS (addresses) t^r-t' 
y Y<0±?\Z.mmo (El5i3«tt^5A#fia)o 

\m<D~m.n (bin) \Z&tfZi&X<Dm&m'D<Dcset&mtiiL1rZ> 0 ZCDcsetft 

ib»£*v m^^(Ocset^m^<DRwc^xm^<>rzh<Dxh^m^^ ± 
{ccset^(D^^ h y — tfftfcu *(o*jBiasc* s r y-f*f— h£tiz> 0 rrtciH 

et. *5iW, £ l r=i hi (a) -e*SttS, peseta (C^r-T 5 frfc^rgj 

^^t^y^h^tfo hi (a) i*. i Ie]B<£>r«ic;Jo#5 ai Sr-ftt* 

M#££k£BMtl MfiFSnfcHftH-ntji. ft^Wftfc^-cfco, ^>-t°^ 

\»]&t L"C«K 0 *tlft. aji ,a J2 .-.ajk k^?»KATfT<D&<D liry 
*»WOlooWft©lB«-CW:, *3R^^e>Blftf«tch (a ,h,r)75q#btt5 
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(«, A/) = ( A!(r.'A)J . . ., 0^5.,, . 5»T), 

^Iflgttco fc 5 cse t £ S kfl CO JStt (C M -f 5 ± # S h<D |3] Rftft 
spp(au ,-, aik)KHLTft*3nT*3«K JW#w-ftH*«i*te>©ra^**ji 

n/irtW /><a, tDftfoOK: 

-eO^X^T-rt-r-So ft-/?--'??'^^! [8] ro^-ft^J; 

x=Xi +X2 + -x„ *ne<D3fiSr«i^^sro-g-tf- t u ;:T-illii ( rTteffi 
j ) *sj;t>'u. ( rj^^j ) lemur hgXisSuiii-So 

P[X-E[X]> 5 ]^exp(-2 6 2 /2i (ui-li) 2 ) (1) 
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*&m%t><DB&)<Dti>t>{Z, frmW%<b\-£-r -<X<Oi = l, 2,-, T»C^LTn= 
^[Jr-E[^>6] s exp{i^ 2 ) (2) 

~2(H rtr - ff^V 
Corr(a) = 1 -expCS.r, 1 ). 

E[J!Q > 6] s expC^fi 1 ) (2a) 
Corr (a) = 1 - exp ( Tr* ) 

*ttffl(OT|Hl©Ka[Jii*3fc9*ilB$*vfcll*. — 9t«r*-r5lt**ia>&£L9lv>fc 
^SrttS-rS^csettCgli-S^Hfita^x^^So -tftKJ:!?, cset 
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%tm& (cset) {ciiL-rzti^^Tor t> £< . ^<D£?te&mi£t^teum<Dwi-£ 

^-COcsetKBS L "C— m^ft^ X h <fc < , £ fcte^n -fe ^ co^rff^il CTi^ CD 

It, ffiliJRt*0*^«r«*L-rt>J:v\ -tite-F^XOcsettcMlsX—mzft 

^Mfci~Z>. 7n^t-f^^ /^Kf^f^^gfi, RAM^^^^rOOftHco^ 
flc ft ^ *>»9J fc'«ft:_k fc -5 zf u ? =7 A l>mU ^ - K^>» "C* £ tt 

«tt*«ft6-«jii (bin) <z>*£>«:ac-r 0 wxtf, naa<oR«-ett, u-^y 
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mH&XXfV&lsZtlZAK (collision) ttCsetW^^-^Witl-sS 



0. 


begin 


1 . 


read (MATRIX); 


2. 


read(R, T) ; 


3 . 


compu te_ f i rs t_order_marg i na 1 s (MATRI X) ; 


4. 


csets :={} ; 


5 . 


for_iter=l to T do 


6 . 


samp led_ rows : =rsamp le (R, MATRIX) : 


7. 


a ttr i bu tes : =get_a ttr i bu tes (samp led_rows) ; 


8 . 


al l_coincidences:=f ind_al l_co incidences (attributes) ; 


9 . 


f or_co i nc i dence in a 1 l_co i nc i dences_do 


10. 


if cset_already_exists (coincidence, csets) 


11. 


then_update_cset (coincidence, csets) ; 


12. 


else add_new_cset (coincidence, csets); 


13. 


end if 


14. 


end for 


15. 


end for 


16. 


for cset in csets do 


17. 


expected:=compute_expected_match-count(cset) ; 


18. 


observed : =ge t_observed__match_count (cset) ; 


19. 


stats :=update_s tats (cset, hypoth_ test (expected, observed)) 


20. 


endfor 


21. 


print_f inal_stats (csets, stats) ; 


22. 


end 
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ixfc#»»«-a-^*stt -BMtt©-a©*Ui43 <fc tf»OEft. 

Wit TBj 14, Sun4 a Vt°^-*J; (Sun) UNIX*-? U— ^ f V^->^T" 
A(c*5^Ti(if^S*5fc*0, PerlS®T?IEiE$ixfcll^<oy-^3— KSr-^tf 
. Wit TBj ©3-K!)7 hOfcLferoA^-^-tf-^yVl^ Mil rcj ICHIV 

^ a -7°® 6 |f V3;u- 7°* 3|5<DSB^ T 5 / BSffi?"J ic Hi b T 12* b T V" 5 
o Wit rcj ^A^SCHTf 5Wit TBj <£>=>- b't>>b(Ottf&i-Ztiit)&ffik TDj 
i;*ttv^. Wit Tdj rotB^Srdfcfifc-rSilHj-e, Wit tbj ©± = -K^h 

WttMJSiV^arofcJ&IC, Wit TEj tCfE*bfcWSb6<3Perl#fg7°n^9^^ 

y*Bl±H7K:*£;li-CV*5. «tJR^ bT#fcnfc«£tt*B*W*l»c*-C«:*{b$ 
ixTV^iV^TXdf-- (ascii) t*— U77y h77^^<Pl:§#$ 

*~o$&£-rofc»{c*s/ h p-^iibTizl-sr i tPib< -Brfg-cfc^c 

lftW1-S : ^r»10«Rgja#ft«I (problem-specific) ft "SJIitt <£>fl3 
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5/ u-*) * tc n^mm =* ^ t° ^ - * >^ r- a ± x^ < t^fg^^-cim-r s r 

ttWofc»^*ft«4BJH«ff**<oBI*&jR (seed) a>&BM&?-Sftft-C. ^rtt^ 
et<D&&'& $ T'n -fe * ^ J: t*fefleft ft?*— * «J6lc* 5 t # 

ten o-ct>»««HcfTo-ct> x < , ittcn±fozmzxmiffiW)h u < i^afe^jw^ 

J: .< > * b Wc/ £ fc tt«**5 Jc tf / 1 L < «H J: 5 1 © t? t> J: v ^ 
4tP, g>$k<Dt><Dtfntmx3bZ> 0 R«*f^»W*fctt«ff»W7?fc*ili, 
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Lj XhX^\ ftlc^l/^MCifi^fc^tcte, rffl<0«*^:ixi»<0^* 

■t^(0fe»*ctt*<<o^riiBft*a3fts#ft'r5 o cset^— ^o«#*3j:wr^-fe^ 

te, ^y^a* (hasht able) , k-d!V » — > ^°hy vT^y- (trie£ 

«t tWHcflJifc<0T - =^rf ^ ^ -v — *s J: T>U£S<DfpJ h t>><Dmfr& t>i± ictt-t 6 g>$k 
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-a r-^ij (bin) j tf&rm<Dmmcm^x±$is2r<n**vmmzM-rz> r 
. csetx-*#tii^i£T^^ 

#»U rftfetf>»#«:*:<OCP (ChtHTlcSjltS) K*tLT#E?-So CP 
Stbfc«F/S-e. SlS*tty— W^7l/y h (parent) {CM^HSo /-K^^D 

o*fe^"srSBtt^ c f 3 (ctt, a-f-^BALti b <zv<— y ^-/u a br * — * * 
iti7-^ ^f-v a y w 9 6 »M r*— kj ifefcts — kj 

^TtCfftP^-T^r^StT (implementation) ^ SC^SMitt^ f ^f- *JH±<E> 



(61) 45^2 001-519070 

y-Komii, HMicjdlltjftaa^n-fej/* (CP) fcifetc^Six-O**. /- 

-tt©tr!7 h^^^iV/hSttiilW^^yft^ (Lastout) o LastOutl**^ 

(cp) ^rWo 

yU" (MG) „ 

'<x<Dmm*fflW1rZ> Z t *c±*««3fts*>5 A*/W*^n-fe y (10) 



(62) 



&m 2001-519070 



#7- KfCRI LT^^e U W'f X|42*rAmax*Rroax*NmaxT-& 9 . ^ ^-CAmaxte 
^y^T-tC^L< $ *l5 0 ^{£<^K'fg^fll^5 A^<7)A# $ l4J*Rmax Nma 

m^z^ttfxz-r. -(Dtcfrmm^mte* ^ v %±\b\z> v ^^^^^ tic& 

SJ» : #CPtd*t-f52*^» (wire) , MG{C^52^«t UWC*hT -52*^ 
M*^* 5. #*t01#B«H*j» (request wire) tm*tl. 2# g 14 

/^^^ (response wire) £ U "t£fl ^^t5 0 
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^^©■ff (arbitration) l^l^^O^^LTjsftlJtl^o 7*'*^ * 
Cl^-CISMG. I0*fcl±CP<Z)loSr*flc-r4) ^ftfflv^5itii, *tt 

4. try \^Z7-£MXJ*2BM*-*1 

£ Ire 5 CO « M G (D & X 5 0 
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X2"Nraax*RmaxOo— L> 

#jg£UC0£;TU— hU **ft<Onfi?iHk (binning) *3 «t tf- ft#* tti * 7" ^ 
fit 

5S9l^fc5o CPOtH^^ h —ft (cset) gfrlCtotfiV^'S^fc 

t 3/ h|S (RmaxSrfflx.*^) 

5 MTU— 
~*—is<r>?s*r s>X3r*tTl- 5 Xn -try If- 
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1 o (DC?/) >b CO m J] & tetf-T Z> tz ft iC m V *b iX 6 NraaxRmax CO n — ft /U ^ ^ey 
^ — £ £ ft (C ffl V * h tl 5 XJNraaxRmaxAmaxCO ^ U 
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N 

R 

A;>j £ LTi* b ti^ff <0»*SRtc J: o TftJ 9 n t <D«KE 

!l^E^-x — ^ir s/ h^Rmaxio J: t/Nmax^r _hle] b ^ V^r <h ^O^rfE 

&CPi(C^£ 0 

tt^^**i£ 9 M-T 2Pffl* s T* # fc r. £ £r^-T 0 ^o7tA>~ Ofi-grSrCP** b£ ttfc 
6<h. I0iiCP^b^*Sr^LTH!9 tti U ^ ^ >^ (c«t «? bttfctB 
^KCW^Ml, ■tOCPtcBlil-rSK's/ hSrOtcL. CI £if # <h LT*0 
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tufctf y h«r**ft^»a\ IOI^n^^TLfc^ ^ Sr^i*? . IQVy h?7?% 

IOf±#]fl&^ d<oy — O/W— £fcte*?ift 

(z<ds— KC^rwy hcos'Joy— K?5^6S^) oM^Wffii, 

f£#, Sag*. fl£^#> /Mir— *3«fct*3— If— ©**»c*^Six, il#U&co«& 
A#UT fc J: < . *fciiSS6#«-<t 19 VLSI i^yi^WJMKKWSftfcfc 

I^^^A^cl^-lf-ra^ 
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T?*>o-Ct>«fcV\, 

k WW Kit* L < *>t6iSbiT,. -*-e»J^lip D p^*j-rs^i4JtJn-rs t 

g§-f -St 9 5 5. #fiE#*fciaffip n p(OffitS^-MOgitfc«jw-</KcE^r 

•9 , r 5 ^^tt^ttro|iE#4itllgip 0 p?rJH40*-&^J;oT*ii-r5r 
T*#, «^^Eb^ffiM^5k^wfiES4 7tl4^p 0 p5ra^f£-rfc*(c*:|if!^ffl 
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tnt-bivz* rrozft-xt-c-ii. ^m^m^^x. m^tivmw^mnwmttii 
^r-#^.„ stitt, mm. hxa. wfi, (tffl^coss, mm^^->- 
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t ztiMtmm/&m n^m r< \t.nn<D^t£ t'commc 
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/p^^A^^tttt/^o Zthb<Dy— /ls{zn^ -7*.ytf (Feng) 4oi;tfK* 
-V h/U (Doolittle) [J. Mol. Evol. 25, 351 (1987) ]<D«ittfjg?lHfci£<0<gF 
IEKg£:ffl^5Genetics Computer Group (Madison, WI) /<y>T — \/ a > 

8) ^bOPILEUP^n^^A, gfc:ffl#^£«^Sr?S3r (European Molecular Biol 
ogy Laboratory) (EMBL) , Heildelberg. fermany fab A^ifete 7 V — V 
TfcSCLUSTAL X. *5 <fc tf*gS£*£W3fij?f (National Institutes of Health) 
(NIH) . Bethesda, MID^b A^jtgft 7 9 - * x/ 6 BLASTS £ *K BLA 

V MciS^-T 5 •ertett^fc^^i^xrfo 5 (p(A, B)» P (A)p(B)-efc5t^w:^ 

comm^^^^fcoTco^g (?ij) ^w^«F3e^tiir*a»»BBfftcj: 9, ^ 
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*3 9, «X.fi'>+yV (C.E. Shannon) *5«fc tf 9 * — (W. Weaver) , Jiff 
<^^C^WSIira (The Mathematical Theory of Communica Lion) , The Universit 
y of Illinois Press, 1964£#HB S*Lfc.l\, ^ *l & <£>£*H&fc:5SS £ 9 

ti-60 

(DKSLn. aeir*^i«B*3J:Wj#B^T5yKa»c:BU-Ccontact(i, j) 

fficO^fC.toT^^^tir^^ T.F. Havel, L.D. Kuntz, CM. Cripp 

en, Vst&1&{*!!£(DmXtf3 £XfiM& (The Theory and Practice of Distance Geom 
etry) , Bull, of Mathematics Biology v. 45 1983pp. 665-^720*5 J: t/K. A. Dill 
, K.M. Feibig, H.S. Chan, /Ut* ^ >-^»tt^*5»t StftHItt (Coop 

erativity in Protein-Folding Kinetics) > Proc. Natl. Acad. Sci. U.S.A. v 
.90 March 1993 pp. 1942~1946*#HB Sftfcl^) . tiEtt £ ftfcStttf)*^ 
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¥-ft&£V&¥4=Ti/-h) fc±CZZk&^>m&tiZ><, rni2*t*^&f?icr4x 
rt%Wjm&^T^(DmWiite¥f%;te&\V&>Z> : p(contact(i j)|(*>ntact(i+l,j-l)) 

>p(contact(i j))ft<^ T^lljj (Dfrmnmfrx^mte^tfcfoz* 
• «*BW»*H:affi»*«c»ff Six*, 
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mmtovomziz* tewsei^ mm. mm. 024^14^0(6^^^03 

it 

<DftW> U4 U-£M5--t 5o 

5*>lo^iEm#^^-rs*J^lci4. *<D \s<-y-r- j as (ie?iJ-C*l4SI4xT 

*-T- (Neher) b (S61fK?iJ:7 r 5 U -tc*3tl S*B§|lft^tl4 i'Ol^ 
<Offl!^fi* (How frequent are correlated changes in families of protein seq 
uences) , PNAS, 91 : 98~102, 1994) 14, T 5 J mzM-T Z>Vom{t¥&)Vt9(?> 
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"TIBtt 

5 y-o?itft»c*it+'BttlPl«)*ll«)* ; FroBEl« ! S:J!,v^L-CV'>S. 

Tnrj M®«IC*f**iKo-CV^AS, (Korber) h (HIV-K0V3/U 

— 7°(CloH- 5'^^<£>*^ : WISSlnK: J; (Covariation of mutations in 

the V3 loop of HiIV-l:An information-theoretic analysis) „ Proc. Nat. Ac 
ad. Sci, 90, 1993) 14, HIV^ >"< n — 6®<£>ii5g{- pI^WiV3/U— 



(76) 



001-519070 



o 

a) HIV£j^£i^_gOjg2iaffi 
HIV* W^g^—^-JXOj&g 

fWj-co^-^-c-^^, |DJjJ|0Vh««Jig*JB^"t\ o^.r^^e^^f4^#^ 
HIV* W**g^— *<P^»fe£ 

x-***KS«:»*L;fco «ot, r-^MilM- 6 5 7 fx (Sfi?'J) *3«fclW 
= 33^IJ (SS) — StUUffi-Ctt. 33?iJiiNA=N. \A\=33.21=693Jlt£ 

<03HftSrfrofc 0 — StfttHttitel** T=10,0007^or=5, 6. 7. lO^ivPixfTV^ 
, ^(08, T=100,0007^Or=7, ft#£WKHST=750 , 000?5-Or=7T^To fc 0 ££JP:£:J^ 
T<0^C.ia>"bC.9tc^-f o 
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T=10,000 x r=5 



itcrr /-ju 


n o r T 






! 


f?I7|D24 


1012 


632.553864 


0.316056 


2 


/*/7|721 


901 


610.770465 


0.509734 


3 


H12|217 


570 


348.605833 


0.675621 


4 


£13|J^191024 


195 


5.53574! 


0.750381 


5 




226 


74.167398 


0.831582 


6 


mimim 


159 


20.764346 


0.858239 


7 


J?12|718 


454 


318.517747 


0.863429 


8 


Z,13|*31 


419 


300.333903 


0.893461 



mc.2 -ft«m»^j:9«^*ti^ Hiv^-^**k:*5rt5*t>*iH^*v^ 

#£t£o£>5Jltto w*L5>^^*liT=10,000 % r^6^^9^— *"tf*»bixfco 
T=10,000, r=6 
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CSET 






fit* 


1 


Ql7\D2* 


1177 


385.853329 


0.030891 


2 


/?17|721 


957 


368.736702 


0.146238 


3 


//12P4I8 


!047 


577.583832 


0.294000 


4 


SlO|D24 


859 


424.457490 


0.350274 


5 


/U2JQI7 


656 


224.743830 


0355855 


6 


*12|718 


628 


283,191527 


0.516585 


7 


R17\E14 


563 


234.477161 


0.549033 


8 


Jfl2\R\7 


760 


434.274580 


0.554644 


9 


A)Z\TZ\ 


560 


315.973734 


0.718330 


to 


/I1JK17 


861 


627.014684 


0.737741 


11 


L\3\W\9\Q2A 


230 


5.365202 


0.755529 


12 


A2l\D24 


619 


405.487239 


0.776262 


13 


N4\K9\A2\ 


237 


25.176801 


0.779367 


14 


Kll|/?I2|718 


220 


15.841474 


0.793296 


15 


L13|K3l 


462 


267 211446 


0.809942 


16 


GlO]Hn 


324 


157.554658 


0.857348 


17 


M\3\W\S 


245 


84.760597 


0.867059 


18 


Ql7\K3l 


384 


231.749746 


0.879169 


19 


H\2\R\7\A\& 


147 


8.219536 


0.898526 


20 


M4\K9\H33 


309 


170.353419 


0.898711 



Hgtt<Dfc£JSSttc rftfcO*g*W:T=10,000. r=7 <D s< — 9 T*jRlt> lb ti1t<* 
T=10,000, r=7 
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mfa c s e t mmm ^mm 



i 


Q\ 7\D24 


i"it7 


77tt ft7Q77s 


O OGR322 


2 


N4\K9 


ZUZO 






3 




no 




0.053591 


4 


K17|721 




7 1 A dl 1 1QI 


O 1 1 R01 5 


5 






748 i DSOQ1 S 


0.122699 


6 


K12|n8 




*7ilA 7BQOQd 

Z^^. /07ii7'T 


O 1Q1/.4S 


7 


S10|Z>24 




*>t> 7ni 517 


0 77^817 


8 


rtl2|(>17 


720 


1 Aft B££AQ7 




9 


f\\[Rl7 


808 


JoU./iyjo** 


n 4d l odd 


10 


//12{K17 




/ I /I 1> 


o c ; 1 1 49 1 


11 


r* i ii i t fa 

/<l7|4lI8 


Tin 






12 


i421(D24 


JJ*t 


71 A ARCA70 


0 661974 


13 


/?17(£24 


452 






14 


L131A31 


537 


23 L 137972 


0.682602 


15 


Ll3|>Pl9|g24 


292 


5.055474 


0.714573 


16 


yil8|721 


442 


165 231990 


0.731502 


17 


,41S|Q31|/*33 


4 SO 


209.122778 


0.741198 


18 




355 


88.975694 


0.749122 


19 


,V4|K9|tf33 


340 


75.556215 


0,751690 


20 


V\ 1|ffl2 


513 


253.001684 


0.758878 



«C4 -&#ltU«rfc:«): ^Jf^tLfc, HIV^—?M&^&rtZ>Wchmm<D&\,^ 
m&<VfoZ>m&o r*tlb^fe*ttT=10,000. r=10^^ * — 9 "C#»&*L*:. 

T=10,000. r=10 
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cset mm ^mm mm 



! 


£>31|//33 


3933 


883.532458 


0.000000 


2 


m\K9 


2898 


251.248235 


0.000001 


3 


S\Q\F\9 


2245 


907.769718 


0.027977 


4 


F\9\G23 


2660 


1588.173503 


0.100497 


5 


*12|718 


1155 


142.229768 


0.128554 


6 


K9\I\\ 


1230 


311.653160 


0.185125 


7 


A\B\H33 


1720 


990.576490 


0.345032 


g 


K9\H23 


1125 


405.8748B3 


0.355482 


9 




732 


54.213558 


0.399002 


10 


S10|G23 


1492 


856.152048 


0.445479 


11 


M\tm 


1257 


689.784961 


0.525468 


12 


vil8|£?31 


1188 


636.901303 


0.544755 


13 


Qll\D2A 


571 


42.938312 


0.572525 


14 


V\1\R\2 


670 


143.659674 


0.574607 


IS 


7il|K17 


562 


61.788305 


0 606274 


16 


N4\R17 


992 


498.586806 


0.614520 


17 


/?12|f?17 


484 


31.204991 


0.663619 


18 


*31|J33 


578 


130.131866 


0.669535 


19 


R\l\T2l 


479 


39.372545 


0.679400 


20 


SiO\DU 


451 


34.199456 


0.706491 



HlVx-^jfl^ 
T= 100, 000. r=7 
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C SET 




mm 


i 




11686 3282.63biJZo 




2 


N4\K9 


21853 yyco.UjOJUB 




3 


Q\T\D24 


11585 2288.29/ /4/ 


U.UUUUUV 


4 


031(^33 


31715 24810.509148 


U.UuUUvU 


5 


/?17|m 


9355 2164.313906 


a ftftrtonri 


6 


K12|{?17 


7259 1408. doOooS 


U.IAJUUU 1 


7 


K12IH8 


8380 2447.892936 




8 


S10JD24 


7666 2322.015100 




9 


/11}K17 


8336 3oU/. 193045 




10 


/4211£)24 


6342 23oU.o!>4Zo-> 




n 


tfl2|K17 


6J6J / . 1 / 1 1*40 


O 002543 


n 


/?17^18 


YloZ JOlo. \y\Jj f +3 


0 005941 


13 


7il7l£24 


4451 lJoo.434IJy 




14 


y418|721 


«*D/j 10jZ.j IT7UI 


0.024130 


15 


n \\r\2 


*J ^*lft A 1 1 


0 028256 


16 


£131/31 




0.031348 


17 


tf4|*9lW33 


3519 755.562151 


0.044291 


18 


y4l8|£?31|/f33 


4665 2091.227775 


0.066951 


19 


2,13)^1 9|Q24 


2585 50.554739 


0.072672 


20 


R\7\Q3\ 


5967 3574.032278 


0.096592 


21 




3204 889.756945 


0.112364 


22 


Kii|^i2|ri8 


2424 117.500168 


0.114017 


23 


AIAt J1 1 

JV4{/42i 


c*\r\c\ Af\t/\ -^•^ i t t a 

6209 4030.321314 


0.144077 


24 


a31|/33 


4878 2773.817984 


0.164117 


25 


217^1 


3440 1450.098718 


0.198651 


26 


AT9M2I 


5614 3692.671816 


0.221632 


27 


/M9IZJ24 


3998 2250.071839 


0.287354 


28 


(2171^21 


4151 2414.536189 


0.292077 


29 


G10J//12 


2661 953.572593 


0.304245 


30 


//12|£24 


3018 1458.576938 


0.370622 



^C.6 -ft*ffljfe^J:9tt3eS*bfc, HIVT ^ -^«^(C^o^t5S^^a^^7)^V^p^ 
tgtt^^650^@cO9^>±©:25>K^®tto wtue><OJ»*«T=750,000, r=7(Dy<v 
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T=750,000. r=7 

mfc cset mmm vmm 



u 




156X4 20S314 


0.000000 


1 

1 


A 1 RI7*51 


**1R16 17197 199254 


0 000000 


2 


A*>\ IfYJA 


d5*\4Q 17706 407140 


n 000 000 


3 


/7 1 £.y\ 1 o 


74619 776947 


0 000000 


4 


WIOI J?I 7 


4R757 19078 783597 


o oooooo 

\J . vV V W V 


J 


llJ\S\i f 


6454R 77051 952116 


0 oooooo 


U 




39382 17335.347894 


0.000000 


7 


/ 13IJR 91024 


20184 379.160S44 


0.000000 


« 


JW13IW15 


23300 6673.177086 


0.000000 


O 


N4|AT9 


162152 74737.922307 


0.000000 


i n 




76176 5666 716129 


0.000000 


) 1 






o oooooo 


12 


(731|//33 


Z J J I VII 1 oDl I 




13 






a OOOOOO 


14 


/<12|/ la 


iOTTA 18^ CO 1Q7AOO 

02//4 loJ>V. iy/u/z 




15 


/?17|>418 


54366 27136.429076 


0.000000 


16 


R\1\E24 


33748 10413.255892 


0.000000 


17 


R\1\Q3\ 


45065 26805.242087 


0.000000 


18 


Rll\T2\ 


70301 16232.354294 


0.000000 


19 


510|/>24 


57772 17415.113746 


0.000000 


20 


Kll|#l2 


39546 18975 126308 


0.000000 


21 


J01|/?I2f718 


17628 881.251263 


0.000000 


22 


tf31|K33 


36346 20803.634880 


0.000002 


23 


/V4|/J21 


45441 30227.409858 


0.000003 


24 


enirai 


25033 10875.740384 


0.000018 


25 


G10J//12 


20779 7151.794446 


0.000041 



«Btt<Ofe526tt^e>50fil:ojRtto me>^«*«T=750,000. r=7<D>*7 * — * "C 
T=750,000, r=7 
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iiite cset mmm *mm w 



26 


K9\A2\ 


40098 27695.038620 


0.000231 


27 


F19jZ>24 


29121 16875.53879S 


0.000286 


28 


017^421 


29621 18I09.O21417 


0.000737 


29 


//12|£24 


22348 10939.327036 


0.000839 


30 


//4|tf91H 1 


15175 4159.316971 


0.001355 


31 


54|79|ri2|n8|/?2l 


10919 1.718549 


0.001524 


32 


m\K9\A2l 


11233 623.181959 


0.002185 


33 


N4\Q3\\H33 


21868 11328.342993 


0.002369 


34 


F19\A2\ 


44400 34516.144368 


0.004910 


35 


K9\Qll\Fn3 


16593 6991.723718 


0.006625 


36 


W19\Q24 


16738 7234.038664 


0.007331 


37 


E\\mi 


10844 1492.835945 


0.008575 


3B 


K9\E24 


13847 4587.312260 


0.009408 


39 


K9\R\1 


3 3 73 5 24568.179150 


0.010326 


40 


T\2\V\% 


23076 14893.617567 


0.026158 


41 


R\2\A2\ 


15497 7516.155896 


0.031231 


42 


//4|AT9|e31|tf33 


8280 493.681367 


0.036905 


43 


NA\K9\A\d 


11655 4250.900600 


0.050618 


44 


S4\79\n2)V\Z{R2\\n3 7370 0.093039 


0.052029 


45 


m2|gl7|ri8 


7452 240.364918 


0.058992 


46 


VU\Q\7 


14350 7329.962834 


0.068429 


47 


HI 2(721 


23263 16324.923094 


0.072825 


48 


2171103 


17286 10374.788061 


0.074203 


49 


L13\IV\9 


15536 8921.243955 


0.092437 


50 


S\7\H2S 


6529 138.997153 


0.108375 
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U.UJ jJB/> 


4 


ZJ|Z4 
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U.J J4Jyj 


a AnniR*7 
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9|24 


u.j i jyyz 


U.UJ44/JZ 


7 


19|24 


0.305609 


A m ^ COC7 


8 


ll|24 


0>297498 


A A1 COCjl C 


9 


24|26 


0.290044 


0.0384839 


JO 


9[11 


u.z&yy i 1 


A (YIAA1AA 


11 


9 [23 


0.285019 


U.UJ 4 J ZZ 4 


12 


4|21 






13 


18|2t 


U.Z78 1 J t 


A C\A(\A£**\A 


14 


4|1 1 


u.z / / 1 oy 


u.uj^-jyyj 


IS 


1 Z|2 1 


f\ *>T5 111 

U.Z/ J 1 J / 


U.UjJJo? 


16 








17 


Zl|Z4 






1 Q 






0 0323302 


If 


n no 


0.249877 


0.0320634 






□ 248938 


0 0325318 


21 


19|23 


0.242185 


0.032301 


ZZ 




0.239395 


0 0386373 


23 


9119 


0.238318 


0.0331283 


z*t 


4|23 


0.23359 


0.0302795 


/J 




0 222109 


0 0358744 


ZD 


6126 


0.220371 


0.0397722 


Z/ 


**|ZO 


A 99A9 \ 1 
V./Ltvl i J 


U.UJ JJJ24 


zo 




u.z loo I J 


U.UJJD JZJ 


zy 


0119 




A msnofl/i 
u.uzouyo** 


30 


15)24 


0.213921 


0.0301834 


31 


10|12 


0.2133 


0.0306496 


32 


9(18 


0.21078 


0.031734 


33 


ll|21 


0.210155 


0.0308121 


34 


ll|12 


0.209421 


0.0294066 


35 


4|19 


0.2091 1 


0.0290533 
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ma. 


*f i, J 


i 


23124 


2 


12|24 


3 


12118 


4 


12|23 


5 


19124 


6 


10|24 


7 


10|12 



Ufr=6(D^*«t 19 t>. «|fcB$n^:CSETb5J:«9*«-efcSw<!:Sr^LTV>6o M# 
<£>igv>HB"T?> flMWO.U; !M^Svsia**;bii:Wu (Q@17, D@24K (N@4, K<39K 
(H@12, A@18K (Q@31, H@23h £> J; t>*(S@10, F@19)-efe5 0 ^tt^^CSEm^T 

M (T= 1 00 , 000& J: t>T=750 , 000) «^ $ tl X V n 5 . nk t> ft CSETK^ * *lT V * 

SC. 51*. T=100,000. i^7t£oV^Ttf>8S*£:^L-CV^ 0 r^tlii$^0.1K 
T^W«**^T% 1 7^M*5J:U?30C033S (3-ary) fBBB«:ifc*V\ HOF*^ 

*C.64oJ:t>T.7^{C^$tt5 «£ T=75O f O00{c*5V^T, J: «9 # < <PJKfH£ 
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rix?,(7?Sttrati^*%^i--5ii: ir-TSo mc.Si-i^m^ ^(033^(0^ 

3-«:»ffiU ^iP*r««*Wtt»TfeSrfflV^^-^ h^S'T'ffi (Bootstrap) © 
±5**«feK:J:9f|f><xfc. lot, *t>T»tt, «*fcoi,*-c » ^rit 

««c»-r r. t assists. 

m<D!fc]®<0— olcii, HIVai>"<n-7 ,> ; 5'>'yN 0 ^®coV3;w— 6A18, Q31 
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ri>o/tA18/Q31/H33iCO^T<£> 9 ft£r LVMtSl*. UT(0£?{C^ m* 

£tlti 0 SftLfcW^oV^-C. A18/Q31/H33T * TO I* Lt> 

ftA18/Q31/H33T 5 / »»X^ffilBEffi«:Wi-5o 

^e— ctU^r^^fRl^P^^^ (Morgan et al. 1989. In Annual Reports i 
n Medicinal Chemistry. Ed. :Vinick, F. J. Academic Press, San Diego, CA, 

pp. 243-252) f*. ^^k»«*«: ti'^7'*-&£Tfmm^mKftmvx, 

tth'iDmWteftia&k LTttfcb<«JtJ i:Je«L-Cv*So rolBH^f-K 
teH?P It -C ft < 3b JB *5 £ t>*S1C «it«g 4:4ft » L ft It ft tf ft ft V \ * Bfl * tf> g 
peptide mimetic (^^^ KJUflsMM J i: rpeptidomimetic (Siflsl 

-*>^K) j tt. ±Ewa#S*tfcft*lc«o-C, 35*RTIBfctt«3ft6. -Tft 
JSffil^^Ktt, -£tf>«i£4:[B5££ft5:: £ftLM, fcSflM&B^T^K 
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tto-C, *««ltt hftffi^?^^ (HIV) tf^^u-:/* 

*b*c*38WH:, «ttf t (HIV) ^xy^n-^^ 

*ffi*S«^-^o 0fl;ttf, ^-^-^^ WizE©— S«lffijS*cJ:Ora3e**i/*:A/18 
/Q31/H33^-^— 7{cBI#-r5^lH6tt^*>6»^ KW-*ffi(ci«i:HIV3i^-<n->^ 
*W*^«<aV3/U— :/ft0>A18. Q3K *5ctt5H330Sffiiaffi:S:^r"rS»M*Jifit 
U ^fh$tt5 y K?^^- 7 letter 5fcfc0>d>fc< t t-otDta*t 
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®ov3/w-y^wAi8, Q3K ^it/Hssw^rflia&^^ri-^^M^gw-rs^wfi 

S*W**tfwi:*<fc-6. Witt* ^-^-^iKIEttSixfcS^m, -tax** 
, a*18i«Sf^ffl-*-5fR-# ^S31iffi£f1UBi|-5|g-#I<Dg|5# 

<£>&3U> *fc y ^V — A^cOjBf$(Strejan et al., 1984. J. Neuroimmunol. 7 
: 27), tSiiX^if]) -fen— /U, f n-fui/? <) =i—/U^<DftWtM. t^tt 

t^mtiz. m&fom&mia*. mm. Sterna, 

®?TA-5-?A-fe ?f » OV>-f*x.*^-&4tb-CVT t«tv\ 
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» «te*fciijstt«:*>-5e««iiw, isifi, *Dis, st&rma&x-rse 

toco, -o*fcli1ti&co}Iitt£:<h t>(-> *fctt*J«t Lti< , mm 
. *Tffl-e*v\ 3fr8tr?/.ev\ *fcli&fti$(c^ilBtyiV^>b U*v<c 

i£ W> ft V Mb£-% t EJSU-T 5 ;*f Jo <fc O'iDigi" -5 * K ffl V > 5 - £ # # 

5. r*te>0>#«jHt, *wnB»<o«*nc*«fe»c*5^r*«©«issra#utt»-r 



(91) 



2001-519070 



) **is-r5^feco-o(c, r^y->j {cj:^t^^*>So ait bitfc^ 

f±\ rttSl^7^»tt77 = ^j i:^5lfflv^*r«H4fc*5i^"C, rij o 
teElGOT -;yi|j:7x^77xy^j ^£S-rJM4f£*5V^-C, roj OfltfcJ; 

5«Ei-sr ta«T?#5 0 elisors y«*J:t«l*©4(t««:*-r 0 



(92) 



2001-519070 



<o{b^*fILt^?.o fflJ&i, Willi, *Wlc»-*-S*8btt. JaffcJBBirc 

bET-£-5„ !&S4totUIJ, Wft#*fclifiJffl#KJ; iJSIIi^ft^axfcT 

JCJatt Stero * «i roffiSflUB, 2M9\m ft if ro*ea*3S *x-5 Lft 
ftv\ ^Sro^iii^ic, x-^-<-^±r*, St©MtiUt, oso-tro^ 

ftttJxIiOtftS. 
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y--v^36**^tt»*m**<o»». fit®, t>L<ttdfe»c 
in vivo^in vitn>3Mftt?H:fc b < SSo rft fca^fk-g^j S:tHS£*ta*« 
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^«fl«ett09R9io, isiwjBjafciVEft*— o^ftosftofcitffl 

T*#5„ Plilf, fcU=ffJc:iol-tS!|#mro»S4:A/f*s, TSili^<^-> (^U 

ZCOi. 0t£it&M<O*f—i"<—*(ni> 7*9— ibti. it^ftmfe (in 

vivo^fciiin vivo) *3 «fc t>*=J V If a — ^ — $J^K>iSi;£f Wn. iS^aS^^ 
y —->•;/ • TV h • ^ Un— HTS) tc#?i?K&:3£o. HTS 

r^J5(transpose)j {CtJttS^feroflJffl^, 3t2»C^£;h,T^5. {fc-g- 
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0^2 
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mm 2 
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0 


* • • 
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it, MM, St4<ia«S*5. 
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^*tt>5 0 9 * 9— If • (PCR) ft««rJB^"C*«U 

±<DfT«crau iSl^ttbUfil*: {±m^&)'<7 * -9 <Dmi£(Dffl) 5 0 -Tft 
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corncob— fizj&mirzz <t#T-#5 0 

-CIS, G2J3 r^^^JEj T*fco*:9, GljfiS rfifl/^Sj "Ctt, r^fl 

2<^3?,£{£ii-f i**fe*> re iri>G 2&*^ictZ} t^ofoi£*Xnir 

ffl2ftsffl-*"5jft<5^H££ fc <0 ry— /M^;y h — ^ (boolean network)] 
^»*5*^*^tcjl#»t?54|^*cfc, SiirS rid* -C#S 0 
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(SB! 2 
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• • • 
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0 
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*MiNB#iaa^*ffi«. (G. S. Michaels, D. B. Carr, M. Askenazi, S. Fu 
rhman, X. Wen, and R. Somogyi, Pacific Symposium on Biocomputing 3:42-53 

, 1988) iz&R<D£5ic 7vh<D&ffi<DWMtcm*irZ&{K*\ctt1rzmfc* 

&<9 . 1998^0 3 Mttrt<Dh(Dte. V — >V K !7-f K £ a :/ (WWW) http://rsb.in 
f o . n i h . gov/mo 1 -phys i o 1 /PNAS/GEM tab le . h tm 1 "£\ A^»tifeX*&>Z> 0 
mm^tfV * 7— t? • ^-^^(RT-PCR^^fe^ffl^T, 112<£>jtfc^<7) 

El K E13, E15. E18 s E2U P0 N P7, P14. *5 £tfP903; fcttj*flc, Ete/BS> Ptttti 

«i»4: 4 &tr l r 1 te#&35 (Central Nervous System : CNS) <D$£±lZ& V ^tlltfe 

1. %%L<0 (-ftet>h. 5g*«/jC*«[(0) »e^3i5a© W"</Wi (C. S. Wallace 
and D. L. Dowe, Intrinsic Classification by MML-the SNOB program] , P 
roceedings of the Seventh Australian Joint Conference on Artificial Inte 
lligence, pp. 37-44, 1994) [CfEtt<£>» «9 , SNOB y 7 h $ =c 7 — T? Afl&ffc $ ft 
^<^T v>7 >^ 5** — (Bayesian clustering method) ^rfflV^T 
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(M-»*«**^/hS<*nJCi£V^-^ /h»#S (decimal expansion) 
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tBBaofe^k^ft^JRttl^ ^Ok^»^CO^-CO^r«E**|-fc*^:. ffi Steffi 

T*5»9, HIS. MM^iT;^yXAoPM{;#<^W$tit^f: 
«THBtt^*L< $)^tfe5: fc«r*L-CV^* 0 rH^co h 2/ * *j&sj£v*3E 
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fornix vfrvmtrzk&x^Zo ^<omm\^^cm^m^m\^oi)K m 

m(0^n^^m^^L(Dmmm<D^m^m'r^>. rflftf|(|i(decorrelation) 
ia^^r^O^ticij:, #S^oa^ft^^^y--^^O^^co^i&^ftv^ 

wmmcottini x*&w <r>^m -r z tz & \z*%w% h t^mm u fcNxMw x- 
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-cx-^-^-^sr^-r^o h try ^ t-rntf, 

tf* fitSHS (multiple regression))^, x — 9 AH'* < lfr<Om<0 £ b ft£5Mfr £ 

Q 
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let vm^ftMiiti. b \? v ? mmtiibb fa C#>mi££ixX\,^Z>t><Dt 
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h t \y ^7 2 




h M y Z N 
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h t°^^^nigLxv^^^c^-e^< . t 1 -^^— ^±<ofi/r <^Bi*^*i-r 
*icm<$<&mWim&ffi<ommtem*\-e, zcoxnttmicn^ B-7y-(B-t 

rees). k-D^y— (k-D trees). 75- (tries). k-D7y- (k-D tries). 

K^r^^(gridfiles)^^^^M^fo^ 0 *{CS^5< ^ffiOftfr 9 
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rf) ^l^je:t, ^*t^gi#iBwSft^ofc^ 0 

Wft#*.*ttHC^S>Sp ^ftaftotuSioraH^-o^. A^ft^-^-<- 
^^-jcBai"5fS»^#iPft^. M*#OAXtttl^W«tttc»«1- 5?iJ£ 
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3. ±m^tz\^mmm^mcom(Dmm(o-^^^-^nmcm^ir^ 0 

cOlgA#(-. NBA?— 5/ bv'a — X^OBixS-TSiBip^O 

5 0 
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(DT-fft&lO&m (transpose) tf^Z-btlZ* ttti (ft) t LX<Dffim% t , 

ht^-r 0 7**— ffccsu -^-frs >?>M&Z£ vmm^QiW. 

CD^— ?<D&m (transpose) tmWZtlZt. ^ — ^y-^ l/flSWXVtt Lt«± 

(D f#JS(transpose)j (D^m^m Sr^KMC;^-,, rBS#(D*-g-(cM^'r 5 <£> 
14, - li?lJT\ *fteI»A£*Xfc§S&-^AP;&fr^#> (demographic) iftifScK 

«fcT>'Nl.r*f-L-C, M'=N'CN'=M"Cfo'5 0 3t<D-fe/u[i, fcU r^S#i^ 
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o 

Jtmn, ^IS^^-^^IJCO^^ (transpose) C ^ {C J: «9 ^IfgT*fc5 

o (*t) tlt^ifi:, Stt (*]) i:lt^»ft^ISaott^^c, 
#* «t) t LT*!>Jft#a*yiHc % «tt^ff«-^lCr5^^«B*<>^S:#^^r 

9**— ill sr. t&i?frz> 0 z.<o&ot£?7x?-i\:\^ mm-v— 

j *>T:/«:KfH-Sw ^C&YlOo Z<0t-*<0&1% (transpose) tfSfrBHS ft it 
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B^W5±ro«#^i3E#Wf%lt#«r * 5 * f -fl^S fc#<7>, 5fc(c:^ Lfcge-fS 
^H^-^-^tf) r^^| (transpose) J »C;fo ft 5J^SWff|ffl75^ *12(-^§tV 

<0 . •?:5T-/il1'ixli*0i:/'i-5 o 
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4. ^m$nfcffi^^*>6k^c7)ate^^T(cm^^5o 
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*>tfe>ft* 0 m ?> coffin <D»^-ett, m^^^^^Aco^^ao^-r^fc^ 

V\ C^ffc^lTS/ctf)^ S-frV^^-^JiCO**!*, jfc*fl= (pre-condition) 
. f^ffi (action), S*#(post-condition)^?KffiS:i:S 0 rtt&OttSfPffltt, 
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fc-5»JK(cii:ffiU>i»+ixtf*C>*v% fcS^xAolKI&fcS^I-Sfctf) 
) ^/.cWtttf/cC&ftv^-efeSo wttfe©**H:§l-<f ox — ^A^OmiJs 

mthZtf, a^oSEtt^ttv^^Sr^^-C^So ttB8H«tt-oo0-e«* 
-T^o x-^^-^*tteflc^^o^|c«*fro«»S:t>fc<cv^ — «R 

oaEfto^Sr^tf^TOtiBiSrl**-*-*^*^. «***t*:ffiHH*o*#*3i 
, Sfcttf-^^-^ttSMI. «*ft=o**S:Wi-5too, «Ho 
***OfcOH:^<a*«=oaE«S:***v^^S>S 0 fcf*Ofc»fci, 
©Wt?t5i:fi3et5, o^o«9lo**«:**ftv^ttMO*^4:a-rfc 

»*fl=0«*) «r*tf»-frtt> wix^&^CfcffiHJi— ii>9 0 5*>o-o-e»« 
t5ri:^t#5, fcU ^i*ft*fr*fctt**ftO**-C**ttf, *g*fitt 
m<OWM, ■rftk>'b#»cJtbix6«fiHcfc6«tto|l <*fcttfc*ottlii:BM* 
) ©t^Lt^5 0 — >-Ofll«^e>0«tc:tt, Stfi«EE*s*>5« 

feu ffffl«a<owf-^^-^±(c*>5 i: tmi rtibora-c«nastts 
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^ticiatv^ot (ztibom&iz&rtz z(Djjm<Dj&m-?tbz>ti>b 

^ — ^ — (play-caller) X^"fMtX^^\ If A^Uli! LT^^Ii: 

-T^^S fp] L T ^ 5 o 

t . r^acoft^ti^co^--A^fe5^^^T^'5^^^:-r ( (Kiel 
y y Yrt->\sX<D9t3k{* ^^IH]@(D^V^j ^ FE^gcofiV^j *5Jffi 



(120) 



#^2 001-519070 



* h (-*-**>*>» m&ttx- fmmzi <nm&^mmTz>mm<o%-&mm<am'£tf 

m&V>nm-±. 7-9'<-**fcti^tsT-d><r>mmX'1bZ> 0 -ilffi?ri:^Jl 

-cffl^s- i^-cts,, rgdtej sfciuitfcs (Ttet>hz<D 

mm 
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■ » • 


C(U) 


A(l,jtl) 




A(l,j+k) 


n 2 
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A(2,j+2) 




A(2,j+k) 


















C(m,l) 


• ♦ ♦ 


C(m,j) 


A(m,j+2) 




A(m,j+k) 
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ftKfctf ibtufcWtt. ^ — 7 h#-/l/»yw n— U ^^(play-ca 
lling) t . (general) J; 5S¥«M«S^T-feS 0 -JfttfHC * 
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V\ (*L-C&JfrK#LT±9*<©««aH+) 8Kfco 
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• perl version of Evan Steed's Coincidence Decoction Algorithm, File cofac.pl: 1/15 
t here applied to data %*%kch, coms in rows and columns of ascii 

■ symbols. Used first foe tests ofi artificial and real IRTVI 

• protein sequence data. 
I march IS 9$ 



5 tiny_num = 0.00000 1; 

$<act(0) « 1; 
$facttlT= 1: 
5fact(2J = 2; 
$factf3| = 6 i 
Sfact(4l * 24f 
$f*ct(SJ = 120; 
$ract{6| = 720j 
$f*ct(7) = 5040* 
$facC(8J « 4D320; 
$fact(9) - 3€2OB0; 
$£act(10) - 3628800; 
$faettlll » 39916800; 

sub compare 
I 

Li |$a * 5b) 
( 

$*- - -1.- 

J 

elsif |$a =- $b) 
I 

$r = O; 

) 

elee 
( 

$r « 1; 

) 

II print *a: Sa. b: $b, r: $r\n' ; 
return $r; 

eub coap^aa 
t 

• my I Sal. Scl . Sa2 . $c2. $r) : 
ny I5cl, 5c2); 

M Sal » substr Sa. 0, i; 
Scl - oubatr Sa. Lt 

• Sa2 - substr $b, 0, 1 .- 
Sc2 = substr Sb. lj 

it IScl < $c2) 
( 

5c = -i, 

) 

elsif ($cl == $c2> 
( 

$r = 0; 
else 

Sr = 1: 
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) F71ecoinc4>l:2/lS 

return Sr; 



i calx: Che factorial of a muiber. want (n) 

• for now, it's just easier and faster to hard eoda then into a tabi« 
cub factorial 

< 

my <$oJ = 

• print "n.- $n\n"; 

if ($n >- 0 44 Sn <- 11 J 
( 

return SfactlSnJ; 

) 

else 
( 

print " ERROR : n Larger than max defined factorial reKruected. (5n)\n-; 
exit tO) j 

) 



* calc the binoftial coeff. wane r (number of iccrat^ona! and h ( 
I observed number of hits) 

sub binojftial^coef f 
i 

i»y I9r. Sh) - 

• print "r: Sr. h: $h\n*; 

Srf » * factorial ($r) ; 
$h£ ° tiactorial ($h) ; 
Srhf - fc factoria 1 H$r - ShH ; 

f princ "rf: Srf. hf: $h£, rhf: Srhf\n*; 

return (Srf / IShf • SrhfU: 



9 calc the chtrnofE. want {Jobserved. Scxptcted. 5*1. 5T1) 

*iih chenioff 

( 

ray t$observed. $expected. Sri. $Tl) = G_; 

Sdiff = Sabsarviid - Scxpected; 

SiUtf^sq - Sdiff • Sdiff; 

$»imarator = 2.0 * (0.0 - $diff_sq); 

Scenonkinacor » ST1 * * Srli; 

return («?*T» iSmunerator / ^denominator) > : 



f calc the tch power of a number, note : tnis thing can only groK 
• positive integer exponents larger than Of 
sub pow 
< 

my I SI , Sp» = 

if t$p < 0 |1 Sp inc tsp>) 

I 

print 'ERROR: 1 can only grok. positive Integer exponents larger than 0t\n"; 
exit 10); 

) 
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Sa « i.aj FIIeeoinc.pl: 3/ 15 

for Kn - 0; Sn < Sp: Sn+O 
{ 

$a 5i: 

) 

t print -i: $i, p: 5p. a: $a\n'; 

C£CODl $A| 

) 

• want (Sr. $h, $c_«l«w*nt». cset and aa sites assumed as global 
sufe prcfa_eo incidence 

i 

my C$r, $h, Sc_ele»ent> * 
my Oelements; 

if <$r > 0) 

< 

$joint = 1-0; 

S5oint_neg = 1-0; 

©aalist s split /\|/. Sc_ci«T»enc : 
•print •c_clelmeftC: Sc^el erent . a*list: eaalisc\n-; 

Coreach $ad fffaalistj 

S joint *= $aa»ccs($aa); 

$}olnt M n«9 » = (l.o - SaasitesfSaal] ; 

• print *aa: $aa. Joint : $ Joint, joint.negr $ joint_nogVn* : 

) 

■ $ans = 41>ino»i*l_coeff (Sr. $hl - ApowiSjoint, $M * 

■ 4,pow($ joint _neg. l$r - $h)>; 

Sans =• fcbinomlal_coef* ISr. $hl • (Sioint • * $h) ■ 
(Sjoint_n«a *• ISr - Shi 1 ; 

) 

els* 
I 

return (0.0] ; 

•q print "joint: $ joint. joint_r.ea: Sjoint_neg, *ns : $ans\n* ; 
return Sana? 

I 

sub •xpected.siic 

or/ (Sr. $c_elereencl = 
Ssua = CO; 
foreach $h 11. .$r* 

1 $sum +^ (t.prob_coinci<iencel$r, $h, $c_cle»ent» * CHI ; 
(print "t: $c, h; $h. sum: $su»\r»'; 
I 

return Ssum; 

) 

sub prob«^of_correlation 

( «y (Sc.element. Sh_total_obs. $n_«xpected_totaL . *r. $T» - C_; 
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File auac.pl: 4/15 

ft Sh_expeeted_coto 1 - &exp«cted_3i£«l Sr, Sc_«rle<nent) ; 

$ch = ichernoff (Sh_tofcal_obs. I $h_expected_cota I * $T) . Sr. ST); 

return Sch; 

) 

I randomly select: a list of 'sa«ple_sire' unique sciences 
f in the range frnai 0 to the number oE rows in 9 family 
ft want samplers i*e« family, 
sub rjrajrs>le_ family 
( 

my 5R - ohifc 
my 8 family » 0_; 

my ftwhich_rows. Gsaapled^f anily. 0sajapied_rows J ; 
I princ 'whichrowa: keys ttttoich_rows . *\n"; 

• generate $R number Of uni<jue keys 
Sf = scalar 9 family ; 

while (scalar (keys »which_rowj| < SRI 
( 

$n s int (rand $f>; 
fiprlnc 'randnun: SnNn* ; 

$which^r<5ws < $n) - 1; 

• print "which rows : keys %which_rows. •\n*: 

• pick out the corresponding sequence from the 'family list' 
9sampl«d_rows = keys %which_rows; 

fnr^ch $line (Ssanpled^rowst 
( 

puuh Ocanf>led_£amily, Sf ami ly { Sline) • 

> 

tprint -RSAWFLEXn"; 

ft Si =- 0; 

I torcach Sline I03ajnpled_ family) 

• i 

ft pcint SI inc. * : " j 

» Sn - Ssaito I e arrows tS L J ; 

ft print Sn, " : * .SCami ly tSn| . *\n* ; 

• S i * ♦ .- 

ft print -Slinc\r>-; 

ft J 

ft print 'RSAMPLB END\n* ; 
texitlOl : 

return 0*aa!pl©d_£aini ly; 



ft return th<* n m th cdIutw of an array 
ft want <?n, flatray) 

avib column 
( 

my Sn • shift 9_; 
my Sa * G_; 
my Scol; 

ftprint "COIATKK: ftiVn"; 
•foreach (fla) 

m 

• pr i nc " $_\n* : 
■ > 
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File colbcd!: 5/ 15 

I go thru and appand th« n * tH •lenient of each row in flarr*y to Scol 
Scol = j 
(orcach Slino <Qa| 
\ 

Scol » Scot . substr Sline, Sn, lj 

) 

f print length Scol. Scol. "\n*. 

• print * COLUMN tND\n~ : 
return 5 col ; 

) 

t find a!1 occurence* of • chanctm 'as' In th« n'tb culiuan of the 

• array sau&pledLC amily 

• want ($aa, 5»« «sarapled_f amily ) 
sub find_all 

< 

f.y $aa ■ shift 

my $n - shift <?__; 

my Os«&plcd_ family ■ 9„r 

try (Steering. Scoll; 

■ print "FIi#0_M,L.: $aa, 5n\n'; 

• print -01234567S90l234S£7e90\n-; 

• for each (es&mpled.familyi 
t ( 

• print ' 5_\n- ; 

• ) 

i print -JUMPING TO COL\n- ; 

Scol » fccoluin lSn. 9sarapl«d_r amlly] ; 

» print "COT: $col\n"; 

SbstrLoo = 

It ( (indax Scol , Saa) != -1) t nak« sues Saa is touna in Scol 
( 

for <$i=0; Si * length Scol; Si**) 
( 

$c 3 substr Scol. $i. 1; 

i£ <$c oq $aa) 

C 

Sbstrino = Sbstrinq . "1"; 

) 

also 
1 

Sb^crtng - Sbstrinq . *0* t 

) 

) 

else 
I 

SbsLring - •NOT_POtWD"; 

I 

• print -SbscriogVn' ; 

t print -rilfO.ALI* EMDXn" ; 

■ exit<0|; 

return Sbstrinq; 



f this subroutine Isn't exactly the nost optimal code, bur 

sub ni 
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^ cse.ii. s<*12. $ «,» . «_ ; FSlt catac.pl: 6/ 15 

my (5sl. Ss2, Scow. Spl. $p2. Spj. $al. $a2. S*. Sconerib. S to tall. • 

$SJ - column iS coll. ©family! 
$■3 - column 1 9 col 2. ©family* ; 

f print *coll: $coJ 1 . 

9 print *col3: Seol2. $sl\n' , 

■ print 'kcysl: *. keys *\n* ; 

l ealc che joint prob 
Cor $row (0. . <S»-i| | 
C 

Sal *» substr Ssl. 5 row, 1; 
Sa2 - *uhJtr $«2 . Srow. 1/ 

5s - Sal . Sa2; 

if (exists $«:)<$£>) 
{ 

S.jCSa).*,- 

> 

mlmm 

( 

$si|$a) - I; 

) 

ft print 'al: 5*1. a2; 5*2. a: $»\n - ; 

1 

• princ 'keys 2: koyo • \a* ; 

for each $s I keys \sj I 
C 

SsjlSsJ • Ssj(Sa> / Sin; 
if ($si($s) < Stiny_nu»J 
SsitSs) - Sciny_nu«; 

j 

• print Ss j ( *s 1 W ; 



$ total * 0; 

foreach Ss (keys %sj) 

< 

5*1 * substr Ss. 0, 1; 
S*2 » «ubeU 5b, 1 . 1; 

t find partial probs 
Sal b Sal . (call; 
5*3 = $*2 . »C&12: 

Spl = asitos (Sal 1 ; 
Spl a Saasite$(Sa2| ; 



iC l$pl < Stiny_nu»l 
I 

Spl - Stiny_ nun; 

> 

if 15p2 < $ciny_num» 
( 

Jp2 - $tiny_nura; 
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' # . FUcc»inc:|iJ:?/15 
»f CSpi < Stiny_nuJB» 

I 

Spj = Sciay_num; 

» 

Jeontrib = (Spj " log (Spj / (Spl • Sp? ) I) 
S total ♦ = Scontrib; 

print *3: s: *b. p j : $pj , pj; Spl. p2z %pl. cent rib: Scontrib. total: itote 

I 

cetuzn Stotol; 



sub incident e_vec 
my C$col. $K*yi = 
»y (Svcc); 
Svec ■ "*.- 

i£ < (iruie* $k«y> * -J J 

( 

for $i 10. .( (length $coU - 111 
< 

5c 9 xubRtr Scol, S>. I; 

if l$c eq $*«y> 

( 

fv«c - 5 vsc . ' \- ; 

) 

els© 
I 

$v«c - $vec . ~0"j 

I 

> 

else 
( 

Svec » *KOT_F0UMt>" ; 
return $vcc; 



P $iv*n two colunru, go through each i«ct«r in thu Alphabet «n<3 

• generate the incidence vector for them. then it the results * 

• norwztro, send then to jcL2^r**l tor tho rc*L Computations 
sub ni2 

< 

rry t$coll, Scol2, 5«* - 

my (fal. $s2, $keyl* Skey!!, $ total, tsum] ; 

Sol - 7«luflr»(Jc«ll, Ofamilyl; 
Is7 ~ column (Scol). 0 family) : 

Ssum ■ O.O.- 

foieach Skeyl (Keys talph*|>ct> 
I 

Sveci - Lncidence_vec S key It : 



it ISvecl ne -*OT_POUNDM 

toreacn $tey2 <keys \jv )pnat>e r ) 
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( FUecoiBcpl:8M5 

Sveci - ifuridenere_voe<$»2, $key2> ; 

if |$vec2 n* -NDT.FOUWD'I 
( 

$tot&L * mi2_reo.l($vecl. 5 veer 2 . SmJ ; 



t print -si : SslNn-; 

t prine *veel: SvtclVn'j 

I print "s2 : $sl\n"; 

I print 'vac2 s $vec3 \n" ; 

I if 1$ total > 1.0» 



C 

printf -Bii2. cola: Id. %d | keyl i Skeyl { key2i $key2 | total: *.9f\n". rj< 
$su* *~ $ total; 

) 

) 

) 

1 

» 

print " total sum: SsumVn*; 

I 



• Given two coIuaas I the Actual atrin? o( amino acid sy«boU) r 

i produce all conbinatioro I pairs) of actrl. attr2, whore attxl is 

• an incidence v«ctor (or a symbol occur ri 119 in coll *nd 

• Likewise Cor attr2 f rora col2. Then call nil on the pair 
» of incidence vectors. 

t compute "MCU^l.info (attrl . attcll where actti aro binary incidence 
I vectors for two altfcall, a28col2 . 

sub wij^real ( 
ny (Sattrl. S*ttr2. Sro> - 0_; 

*Y (Sa. Sal.$«2.$9.$po,$pl.$pj.l»ash_«ina;lcl. %h« s h.sinul«2 , 
Stotal . %h«eh_ joint ) ; 

Cor Stow 10 . CSr»-t) > 
I 

Sal - subrtr Sattrl. Srow. 1. 
Sa2 - svibacr S»ttx2, Jrow. 1, 

Ss - Sal . $a2, 

•print "row: Srow, al : $ml, e2; $o2, a: Sa\n* ; 

if (exists $nash_3inglel($al)) 
I 

9h*sh_slno;lel($*l}*»: 

) 

else 
( 

Snash^s ingle M$&1> ~ L : 

1 

if (.xi*t» $haah„cinglaJ iS^2 M 
I 

S Kauh _s ingUl ( £a3 J **# 

) 

I 
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if {exists Sh»sh_Joint (Sa) | 
( 

Shas h_ j o int < 5 s ) « ♦ : 

1 

else 
t 

Shash, joint ( Se) - 1; 

I 



for each $s (keys %h*ah_Joir»t) 
i 

Sbajh_joiat(3i) - SHa»h_joLnt ( $s ) / Sm; 

it <$ Ham h_ joint ($s ft < Stinyjiuml 
( 

> 

•print *s: $s, hj: $h«h_joini: ($s ; 
) 

foremen $a (key. th* K h^tingUl) 
( 

5haih_singl«l - Shash.sineleH $«) / $»; 

If (£h.aj=h_=inglelt$A> < Stiny_m*o) 
( 

Slmsh^ inglelfjaj * Stiny_num/ 

» 

• print Sa. hsl: $ K«h_u inglol f J* ) \n • ; 



to reach $a (keys thaah^ainglc2 J 

$h*Eh_sijigle2(5at « $hasin_aingle2 [$*) / $m; 

it t$hash_single2($a) < stiny_nti»| 
( 

Shash.singleZlSe) - StiRy_ftum; 

\ 

sprint **: $a, bs2: $h*sh_iii*jie2 | $a}\n' ; 



!or«ach Ss (keys %hash_joinc) 
< 

Sal • substt $s, 0, 1; 
$*2 = svbstr $s, 1. 1; 
$pj « $hash_ joint, ( 3*); 
Spl - $hash. single! (Sol | ; 
$p2 = $h»sh_slngle2<5a2>; 

if (Spl < Stiny_nuA) 

Spl * Stiny_pujw 

> 

if (Sp2 < Stiny_num) 
I 

$p2 * Stiny.nui*; 

J 

if l$D) « Stiny.nural 
( 

Sp> = $tiny_nuj«; 

> 



%f^2 001-519070 
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S total CSpj * loo ispi / Upl • $paii» ; 



return Stocal; 
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File coin t pi: 10/ 15 



I check to make sura a til a naae was giv«n 

if (»c*lor e^RGV != 41 

( 

print -usage: 50 o\ata_file 5AJ0ple_siie iterations nin_fre©^n* ; 
exit; 

) 

Jfilenaoe = SAJIGV(0] ; 
Ssafsple^sir* a $AJ*CVfll/ 
3 iterations = SAAGV(2); 
$nin_fr«q - $ARCVf3)r 

t read contents of rila into array fanilv 
open (DATA FILE . 5 filename) ; 
Ofanily e <OATAriLE>; 

chop flfanily; 

• remove cial'a and J deli«vit*fs 

• etaffllly * gtrep <!/W. 0fanily); • get rid of lines beginning with 

• foroach <9fanily) • tw9v« «U *|'« 
•t 

• tr/\(//d,- 

• > 

••family « 9rep f/-\W. »£aioily) ; 

• Coreach |t»Canilyi 

• t 

• print "*_\n-; 
•> 

•while (length S family [ (scalar 9fanily) -1] * 11 

• t 

• print ' Empty line: *. scalar 9 family, • deleted . W j 
I pop etamily; 

• > 

•$L - 0; 

•Coreach tefamily) 
M 

• print m 5i: $_\r»*; 

• Si»»; 
I) 



• KOfcT for the real stuff! 

print * Sample _sir« : £sanpl*^siz«\n- ; 
print 'Iterations : Siterat ion* \n* , 
print "Nin„f *« : Smin_ t tmq\ n' ; 



I construct aasito lioc 
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Sn ■ length SEaxoilyfC); ta _,. ft/1 c 

Sm - -calnr i family; FfleCOIHC.pl, H/15 

for each Srow (0 family) 
( 

for Si CO. . ($n - II ) 
( 

$c * «ubstr (row, Sj. 1; 
if (length $c r = ij 
C 

print 'BUG!!! Srow. Sj\n'; 
exit/ 

) 

ff print •$lino;$j:$c\n'; 
$i - Sj; • ♦ li 

$x = $c . Si.- # create aasite name 

# print "c: Sc. j: Sj. i: Si. s; Ss\n" : 

if (exists SaaaiCea (Ss| I 
f 

> 

«lra 
C 

SAasites(U) = 1; 

) 



t figure out the alphabet 

• 8» = key* %MsiCu: 
f print 6a. "\n" ; 

•f 

• print •f_:5*« s ites($_)\fl'; 

• ! 

foreach Sentry (keys Uasites) 
I 

5c = sobstr Sentry. 0. i; • want the fir*t character in each entry 

• print Sc. " \ n ' f 
SalphabettSc) « I; 

) 

print k«#y* ^alphabet , '\n m t 

• cale marginal probabilities for each column of aasiccs 
for each Skey I keys 1 aasite;:} 

< 

Sp =- $ aasite a ($*ey| / $rt; 
Saas i tea I $key I » $p; 
9 print "Skey : Sp\n' ; 



Cor Scoll 10. . (Sn-21 t 

for Seol2 MScoll ♦ li:.<$n~ilj 
< 

Smi * Ami (Scoll. Scol2. S*n| ; 

print 'coluims: -. l$cnll * ij, • <$eol2 * 1 1 . * mi = SmiVn" : 

Sfnl2 = *12l$coll. ScolZ. Sm) • • wight as well oo «d2 while vqtc here 

) 
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File corneal: \V 15 

•exit- 

#11 KAIW LOOP 

• seed Lbs rsmiam number generator 

■$seed = 111; 

Isrand Uswdl; I renavE * (Sseed) to get seed fron Che ays tea clock 
*randO: 

P print -START MAXM LOOPVn* ; 

tor |$itsx=0; Sit»r < $itor»tions; $Lt«r+*l 
( 

wzy %8IlffS; 

I print • VnlTmXTlON: $itcr\n*i 

pemt STOCKR * ITERATION t Siter\n'; 

• print 'JUMP TO rsample_*a»i ly\n* : 

Saaapled^f omily « fi rsot*ple w family { $s«ffiple_3ixe, Clajnilyl; 

ft print 'aareple size; SaBnptr^siie^'; 

• print • 01234SS789012J4567B90\n'; 
I $i = 0; 

ft coreach ( B s»repled_ family) 

N < 

i print -$i : S_\n-.- 

• 

• ) 

ft print -rsajiijjle printed\n" ; 



for*»«h Sa4tite (key* U»sitcc> 
C 

$aa = cubctr $«*site, 0. 1; 

$col_num = substr 5*asttB, 1; 

t print 'aa: coLium: $col M> mn\n a ; 

$occurence_striii0 * &(ir_d_oll isaa, Seei_r.uia, £*ssnpled_fami ly! ; 
■ print tocc\jr*tvc*_St-ri > r-o. * St>- . 

if l$cccur€ftce_scrir*g ne *tlOT_FOWD-r 
( 

ft print "FOUND occ_strr 5occurence_&tringMn-; 

if (exists $ BINS{ $occur«nca„s c i i»g ] ) 
( 

SBlKS($occurc^c«_stiring) - $OINS($occu(«nc«_i:cring) 

Joasite . " \ ", 

) 

els* 
t 

5BtWS{Soccuretice_strinq) * $d*slte . "|"; 

J 

> 

) 

» loicdch (keys \nlN3l 
• ( 

II print -$_:$PlN5<$,)\n" : 

■ } 

• sort the collision list associated with each BIN and throw away 

• entries with just one 'collision* 
forsach Stain (keys 1BIHS) 

\ 
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ny eaaii«tj File coin <l pi. 13/ IS 

5* - SBXNS(Sbin); 
$ print Ss. "\o'; 

flaalUt « »plit /\|/, $«: 
ft Si = 0.- 

I foreach reaalist) 

• ( 

» prinf$l:S_\n*; 
■ Si**; 

• I 

if ( {scalar OAAiiatl > It f Lhrw o«jy single 'collisions' 
( 

• then sort the other* 
« Snorted^oalist « join '(". »rt cwnp^aa fcaalist: 

Ssorted.aalist = join "I", sort Baalist; 
§ print ■sorted aalist: Ssortoti_a*lirtVn " ; 



SB INS (S bin) ■ Ssorted^aaliat; 

I 

also. 
( 

• print »chucke«4\n* j 
delate $BIt*S(ibin» ; 

1 

> 

I print 'SORTED BINSXn'; 
V SC « 0; 

• foraach <tc«y« %BXNS) 
f I 

• print *$*:S_:SBIMS{$_)\n*: 
i $*♦«•; 

• i 

• now wo upd«tft tha wet table 

Coreach Sbin (keys teXMSt 

< 

Scount = 0 ; 

• run up bin hic«: cuple_siie should equal length of bins 

tor [$i*0: Si «■ $»a«pl«_sixe; Si*»> 

I 

Sc * aubstr Sbin. St. 1; 
it (Sc sq -IM 

< 

Scount* *■ i 

) 

Skey - SBXKSISbin) i 
• print "cset Key. Sk.ey\n' ; 

if 'exists Sc**t ($ttey) ) 

Sdsct($key) ♦ - Seeunt; 

i 

also 

t 

3cset($k*y) * Scount ; 

) 

1 

I princ "CSBTNn* ; 
• S* = 0; 
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• foreach Ueys %cset) File coiiie.pl: 14/15 

» I 

I pri/ic -St;S_:Scsct(S_) Vn" : 

I 

I ) 

I print '$iur, BINS : scalar keys tBlHS. • ": 
I print "CSbts: *. scalar keys tcset, *Sn-; 

print STDERR -B1KS i *c«J*r looyfi %BtWS. *\n-; 

print STOESR 'C3ETS: *. scalar keys tcset. *\n"; 

J 

print 'C5ETS : scalar keys Icset, *\n*,- 

print ~\n\nGatherine/ stats. \n" ; 

foreAch Sentry ( keys tcset) 
{ 

Sh_total_obs - Scset(Sertryi : 

$b_eji pec tcd_ total » tc«p«cted_size 1 $sample_sixe , Sentry). 
Scorr elation » 4prob_of_correlation I Sentry. 5h_total_cbs , 

$h_expected_totel . 

Ssampl e_size. 

Sitcrotiona) ; 

i£ (Scorrelation < 0.000000001) 
Scorrelation - 0.3; 

J 

it C$t*_tf?cal_ob* »= $min_f req) 
I 

» this is a weelly ugly luick. to prevent hash key collisions 

SK w Sh_tntal_ohs; 

vbile (exists $output<$Mt 

I 

$h = $h . 

) 

• print *\nEntry : SentryAn- 

• print 'Obsrv hits: $h_total_obs*«n* ; 

• pcintC -Expet hits: t.»f\n*. $h._expecteo\_totaL • 5 iterations; 
■ printC "Prob carrl: %.9f\n~. Scorrelation; 

ioutpuc ()h) | 01 - Gentry. 
Sautput(Sh> r L| » Sh_cotal_obs: 

soutput ($h) (2) ■ Sh_expecte4_tatal * S iter at lot.* ,- 
Soutpuc ( $h) 1 1) * Scorrelation. j 

) 

1 



ehits « teya loutput: 
©hits - cost compare anits; 
•Shits = sort thits; 

•for^sch (9probi) 

• { 

9 print '5^\n'j 

• ) 

print .-SOftTEOSn- ( 
torcach Shit (Chits) 
( 

my (Saalist): 



I 
I 
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t I 

■ $h - aubjkr Shit. 0. (index Shit. : 

i ) 

■ 

$s = {output <$hic > (° J : 

flaalixt - cplic 5«; 

toreach teaalircf 

< 

5aa - sutetr 5_. 0, 1j 
$col_rui» - su)»»tr $_ r 1; 
S_ - 5a* . l5eol_nu» ♦ 1); 

) 

5s - join • | V sort conp_«« iaalist; 



t print ■ \nBftfcry : $ output I Shit) (0 1 . "\o*; 

Sobserved » $ output ( Shit) 1 1 J ; 
^expected ■ ScrutpuL f $hi t J £ 2 | ; 
Sprob = $ output fShit) 1 3 1 

if <S«xp«cte<) < S observed u. Sprob < 0.5> 
i 

print 'VnEntxy : 5s. *\n* r 

print 'Obsrv hiw; ", $output($hitl HI . *Vn*: 
printf 'Expct hits: t.9f\n*, Soutput i $hit M2 I ; 
princf 'Prob coirl: % .3t\n m . Soutpuc C 5hic >| 3 | ; 

) 
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TRPNMMTRJtSVRtGKSOWTATODriCDrRQ** HTV InpSt! 1/ 10 

tAPHMVTRKMXPTGFGQVIYXTGKIICDTEUUkV 

SRPNHNTHJtSVHJtCTOFAFTATGOIICClRQXT 

IRPHNNTRXSrHIGPOQAFYATGOIICNIRQAH 
m PtQAfT&T SVHMO PGICTTTATGDI ICD X RQAH 
TR PHNNTRRSKR IGPOQTFtATCDI ICDIR<JAY 
TRMWTRKSiniGWWnrATCDlICaJIRQAH 
TR PSNMKRTSXH LA PGAAFYATGA I IGOIRQVH 
I RFWKKTflRSVRIG POQAFTrATCDI IGDXAOAH 
TKMWMTRJCSIRrCPCXJ^TATGDIIGOIROAH 
THF5HMTRXS r R IG PGQAFYKXC&X IGOXROAH 

TRMWTRRSXaXCSCBAFT 1 1 CD I RQAH 

I RPSRTTRXKMH I GSQQATTAIDOZTaDXftXAY 
TBPWOJnWHKHIGPGRAPIATQA.IVGOrROAY 
THPSHHTJUCSV? I G FGOAFTATDOI XGDIRQAH 
TRPfiUOTSKSIRJCtOOrrYATGRJICDIEOAfl 
XRPSUHTKK5VM IG POQATY ATGDI IGD JROAH 

lOTcmmucwRic pqqakyatcd i icoi rqak 

TRPCimTRKSWHXGFCRAFYTXOG I XGDIRXAY 
XRPGI&rfMCGVII ICPCOATTARGt) I ICO IROAH 
TftPGMTTRKS LR XGPOQTFY ATGDI X GDIRQAH 
TRPMWmUC^VR.ICPCQKFYAl'CrilCDIRO^H 
XRPW«KTRK9VHXGFGQArrAlGSXXGOIRGAY 
TRPt^TRJCSVRJGPCOTTYATCO IICOI ROAH 
TRPCWTrrRASVKTGPGOTrrRtGKIICDIRGAH 
TRTVmmUCCXHXCPGSAXtATCDXXCOXROAH 
TRnnwrRTGXHXGPGQTFTATGeXXGIfXROAll 
TR9in«iniA^VRXCPGGTryATGAZXGDXS0AM 
ZRPHIWWUCSVRXGPGCTFTAAGDZIGX>XBQMI 
TRPGWMTHRJVIirCPOOAFritTCBiXGOIRfcAH 
THU5KmVUCSVRXCpOQTrYATGB XZGD X RRAH 
TRPMMimuCSVRXmaOTPirATGilXTGOXRaAK 
TRPMNOT*T5VItXG*GQAFYXTC0XZGXm*QAIl 
TVPGMgTRR^VBICPGOAIYAtCDtlGOIRKAIt 
SRPIfMmYtRSXHFGPGgTLYATCNZlGDTRJDKH 
TRPMNOTRJlStRIGSGGTSVJlTGDlXGliIR£AH 
SHPOKWTOXSVRXG«5QTrrATGDlXCOIRQWI 
TRPtlWniUUVRXOPOOTPYATCDIXGniRQAH 
TKPSRfrmUCSVR IGPOQTF lATGDlIOPlRKAH 
TRPSMMTnXCXHICPCAAPYATGOITCnXnOMI 
T*KanrofKMVHIOFGQAFYJJH»XlGI>inXAM 
TRPmttTRXSX UCPOQAFYXTOOXXatf IAQAJ1 
TRPWSBniUC9XKXGPGQAFZATO0XXGlfIRQAH 
TRPWnnRTOXHXGPOQAPrAJRGAXTCDlRXAr 
TRPJQfimUCSIHXGPOQAFTATGDIXGDIRKAH 
TRP MOTTRTSX RlGTOQTrYATCOXXOIXaQAH 

TRPGNKTRTS X RJGPGQAFTfGRGUI XGDt RJCAH 

TRPHKNTRAS XRXCPGOAPYATCDXTCDXRQXH 

ARPHNUTRRS X HXG PGQAFYA— SDX IGDIRQAH 

TRPNVmTRXSVHTCPCQAFYATCDl 1 CD I RQAH 

TRPNWmatSIRICPGOKFTTTTIDT IGOIROAH 

IFPHTOmrrSIRIOPCQAFYATGDI IGDIRQAH 

TRPKNWTRJLSVP I CPQOATTATDN I IGOIROAH 

TRPHWNTRTSXC lOPCQTFY A-GGIICDIftQAH 

TRPKHWTRJCSVKICPCOAFY^WOIIGNIRQAH 

TRPWKTRX5 IKIGPGQAFYATGDX IGDIRQAH 

t^psmntktsxrj:gpgoafyatcdXIGX>Iroah 

TRFMMNTRJ^A2TXGPGQArYATGCXIGOXRQA» 
XRPMKNTLKGXKXGPOOSinrATGSXVGHIIlOKH 
J RP YNNTRAS XMIG PGQAFYA- SRIIGM IRQ AH 
TOPHWTRAS1RICPGQTFYA-CE11GWIRQVH 
TRPTINNTRKCVVIGTCQAFY ATGDI IGDIRQAH 
TRPJWMTRJtfiVR ICPGQAFYATCDI ICDIRQAY 
TRPCfNKTRTS I RIGPGQSPHATGDI IGOIROAH 
5VJ>TO»ITPJCSVMXCPG0APYATCm/iaDlR0AY 
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mPHmmucsvp igpgraftatgdugn r rqah 

TUFWHlfTRKCVR IOPOQ AFYATOG t XOD X RQAH 
TSPNKffWKSVRICPOOAFYATCDIICDIROAH 
THPNMTTIirsVllZGPOQTPyATCOZXCDZKKAY 
VRf^raKIRTSVRICPGQTFYATC£riGDIRiUkF 
TRPtnmmRSIHICPOOAPYATGCrXGDIRXAH 

i RPi imriwtsvHicpCQAPrAtcprTcainom 

J|tfHBZniUl9VHIOiXaOTSrA?CDrZGSIROAU 
T&PHTfMTRXSVHIG POQAFY ATGOI CCD I RQAH 
TH WBfWTBm VMlCPOQftrrAlCOX IGDXRRAK 

mr WNTft* sihlc pcrufy atcdi i cdirqaw 

SRFTK-TKDnrSXCSCgAFYVTCKI xcoueoAH 
TRPYXRVRRRXHZCFCRSFY-T-S}IbCr)XROAT 
TRMM SRB IKIGROOAFTATOamaflROAT 

iwwwnwvwcpoQWTrATcor icnz rqah 

TnPfMirRSSVRICFOQTFTATCDI JCDIRQAH 

THrM9HTRTSVHZCI>GOAFTAROI>ITGZ3ZRQAH 

TRFMQITfiKSZJlICFGOAryARCDIIGVflROAM 

TIU*eAmiKSVHIGFGQA£TATGEIXGDZRQAH 

TKPlWnUCSVRIC P QOTPYATGDIICMlROAii 

TftPMOrrRKGVBICFGQAFYATGCJXGtfZRRAH 

TRPMKimtO^nmiCraCAFYAimZVGOrROAY 

TtllTO/OTRKiVK ICPOQAF YAtGAX X &5 XRQ AH 

TRmnrn«5VHXGPGCAFYATGDIIGX>IROAH 

TRramRRSVRZGPGQTFrATSOXICPZRQAM 

IRPtWWrarSVfllCPGOAFYATCOIlCDnWAY 

TIU>m»ITRK£ZCZCPCQTFYAADNZXGDIRQAH 

TBPGMNTRTSVRICPCgAFTATCDI IGOl ROAH 

TRFKHKTRTSVRICPCOSFyATGOZ TGDI KG*K 

mr pmamuLS i si g k#haffaigd i igd i rqah 

TnPSMNRROSVAKCFCXlAPrATCOZIGDXRIIAH 
TBPMNOT-SQGVHIGrooVFTAKrai IGOXRAAT 
TRPWamuCWmaPOOTFYA-rGDIICOlRQAT 
ZJtPtfWTRRGIHMGrOQILYATGSI ICO IRQAH 

TRpHNwrRKsrorcgoovFrm-DZzeozKoxa 

TRPTD€fTRASVH IGTOQ AFT ATCDI I GN IRQ AH 
TOWR«TW5m tatOQAPYAIGDl IGXZRQAK 
TRMfMttNUXArCVagVFTATC;* • 
TB PHMmUCSVACOSGOTPTATGOZ ZCfiXRQAH 
TKPWICrrRTSV^IOPOgKPTATGDIIGDIElRAH 
TRPOOfTRKSXll IGPCRAPTTXCEI ZCDZRQAH 
TRPBT? 5XRI>TLHKCPKHAFTATG0 X GGYIRQAH 
TRPNBSirRASXOrCPCRAFTTTCBI ZCtXXROMf 
TRFfllQvTRJCGXHltS PGSTPTATGBZ ICOIRQAH 
TRPSWTTRACXKUCPCRAi.TATCKXTCDZRQAH 
TRFflramUtSl^GFGRAFTTTGDZYGDXRQAH 
TRPSIOTRXCZHZGVCRrFFATCeXXCDZRQAH 
TKIWOTSKCtHRGPCCAFTTTCRl ICD IRRAT 
TRPHNimU^Z£ZCPCRAFTAlCDXXCOJRQAM 
TRPWtf mUTClHMGWG«TFT A*K£l HiA J«0 Pfl 
TAPffKHTRX^ZHMCWCRAFY ATGDZ ICOTRQAH 
TRPWKNTRAS IHVGWCHSLJTTGn IGMIRUUI 
TR PNWNTOSS rHMCMCRAFYATGEl TOD IREJUI 
TRPHKNTRKRIYIGfCMVTTTOQltGOIRRAII 
GRPVIttJTRRSZMZGPGRAI^rTTGDZIGDIFQAH 
TRPSBNTRXSIHt/SLfiRAFYTTCDI IGD 1 RQAH 
*TRWIHKTRRSITICP<JRAFYTTGDTICD1RQAH 
TRFSMNTRKS I IfLGNGRAFYATGEX ICOIRQAH 
TRXMMNTRTSIflZGPGQAFYATCDZXGDIRQAH 
TR P WKHTRKS I HZG PCS AFYATGOZXGD IRQAH 
iRFtMNTRJtS I HMOHQR1 PTATGCZZGDIRQAH 
TRPMraTPJCGTHIGPCRAFYAT-EITCDIRQAH 
LB PSWTTRJLSIHMCVfGRAFYATGEIICDI RQAH 
TRPNUKTRKSIKHCailGSAFYATCEIXCNIRGAH 
TRPGtnrrRKGIPlGPGGSFYATERZZGOtRgAH 
I RPKMNTRRSIIlCPCRAFVArcDI Z GO IRQ AY 
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TRfWOITBJCSIHIGFGRAFTATCDZZGDZRQAH 

th ncarrxKSi hicpgsafyatgdi icdiroah 

TBPCHtffRRSIKMCliXaULFYATGDI IGDIROAH 
TRPtftAJTRKSX H XC FCRAFYA TGD I IGDIROAH 
TRPNKtrrRXSIHMCUGRArYATGCIXCNtBOAH 
TRPNXWTRKSlHICPGKATlfATCiEIICMIRCAY 

thpkiwrk s r hcg*;ra nr atce i vcoi rqah 

TRF MICTTRXS I TIGPCRATTATC CI IGDIROAH 
TRRimtlTRXSIIMGUCRTFYATCCI IGDIROAH 
TRPSKNTRJtGIHIGPGRAPyATGDI IGOIRQAH 

TRPSMKnaiS I hxgwgsuhtatxuxicoxaoam 

TRPHNWYWCSIKVGWGAALYTTCEIIG^RQAH 
1 fUWWrnUCSIOVQMQAnrATOSXVGDIRQAM 
THPaomU^IHIGPGRMTTTCDI I CO I HQ AH 
tiWM3TRJt5IKKCWCJlAPHTHCSI rCWIRQAB 
TR PNWfT RXG I KMGbDHAFT ATOCZTVG D XROAH 
TRPSWTRJCCIHICPCRAJTfATOCITCOXnKAV 
SRPHNMTRA5THMX7WGRA1TTPGEI IGOIRQAH 
raFIOCmtXSXHXCKRAFYTTGBXXOCXROAH 
TRPGfWTRJCSIHLGVaRAFTATtSAIICDt ROAH 
TRPSNNTRKSIHLGVCRArTATGeXVGDIReAH 
TF PSTXKTHR5 1 H LC PCGAPTTTC E 1 1 G2JT RXA F 
TRPHHHTRKSI AXGFCSATYATGDI IQDZROAH 
TRPWSTRXS I P IAPCSAlfPATCEXICOI ROAH 
^RftfNWTAKSIHL<7WGRAFTTTOQlICEI ROAH 
TRPHBHTRKSIBVCVCRA IYATGEX IGDIROAH 
TRPSMMTRX5IHMGMGRAPYATGBXXGOIRRAH 
TRPNNNTRK5 IKHGWGRAP YTTG DIIGDI ROAH 
TOPWNNTOARKS IGPGRAFVTPC EVXGOI RQAH 
TRPNFWTRXSIHMGPGSAIYArGEIIGDIRKAY 
TRPKHKmXGJHIGPGRAFYTr-DIIOTlRQAH 
TRPMNYTSXR I RJGARRAFYTCGRX IGDIROAH 
TRPtMNTRJCGXHXGPGRAVYTTGRXVGOIRLAH 
TRPtMfTRXSIORtJPGRAFVTIGJtl-CKKRGAH 
TRF^WTROTISiaiXJRArHTTKQIiaOIROAH 
TRJtaomtKSXTKQPCRVIYAtOOIIGOlRXAfl 

TRPYWVRRSt»SXGPaHAr*RTR£llOirR0AH 
TRRCMNTRKS XNXGPGRAWYAT*NI XGDIROMf 
I RPtOMTRJU XPXCPCRAFYATCOXXGOXAQAH 
TRPCTCQITRX5IHIGPCRAFYT--GEIIGDIRCAH 
TR.I*sa&n>ffKAZ SIGPGRAfPAT.XXXCttZ RQKM 
TRFHKSTRJUlISXGPGRVWriTGQIICDIRXAH 
TRRMMNTRRR X £ XC PGRVWVTTCOX X CM I RXAH 
TRPffNMTRRSCMIGGGRTVXT-HXVGO] RAAH 
TRPV>&n , RJL& ZUXCPCAAFYT-CCIXGClRQfOI 
TR PMNMTS K&l S XGPGHAFRAT- AX XGfC I RQAH 
TRPHYDrilUCRlfiXGPGRASYTTCQXXCOlHKAH 
Tf»PCOt^TRXRIS 1GPGRAWTTTCOIXGD1RRAH 
TRFtCNtfTRRSCH ICOcaTLFTT-HIVCDJ RKAH 
TRPSMHTRAS I PMGPCKAFYTTGDX IGOrRQA Y 

TRPtaWTRJLS I HTGPGRAF YATGEI XGNI REAM 
ER PWBM T KR S1T XCPCAAPPAYGC X I GDI RQAH 
TRPRWnUCSIHMGPGXAPYTTGBIVGDIROAH 
TRPWWNTWKG I KXGPQGAFVATOGXXCOI RQAH 
TW^nomUCSirflGPGaAPYATRDI IGOIRQAH 

TRPinorrRxsxnxQPGRsrmGox igoirqah 

TRPmnfTRXSIHlGPGRArfTTGDI I GDI RQAH 
TRPtfDOTRJCS iPMGPGKArr ATGOI I OH I RQAH 
TttPtflSHTRKS I HIGPGRArYTTGS I IGOIRQAH 
TRPtOOlTRXOITIG PGRAPYATEK I IGDXRAAY 
I R PMMMTRKSI P ICPGRAPYATGDI IGDI RAAH 
TRPHmrTRKSX PIOPORArTATODI IGDX RjQAY 
TRPNDHTRKST HTGPCRAFTTTGQI ICHIRO AH 
TRPKHNTRKSXKnOFCSAFTATGOXIGHXROAft 
TRPMtWTRKSI P IGPGRAFTTTGDII GDXROAH 
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TR PWrClTRBSTHICPGRXPTfATGDI I GDI RQ AH 

TB»S)OmiKCIRICPOCXFYTTCSIlCDZROAH 

TKFSrOfTfUCSXH IC FGRAF YAT- DI I GDI RQAH 

TRPKWCIKJWUiaCPCRAFVATCT-VOTrrfigAO 

THPNtiS IKKRIHIG PGRAF P ATWT- VGDTRQAQ 

TAPCWXIIOUl^VCPCIUrVAACT-ACfyrSOAO 

TRPGMfTRRSIBlGPGRAFFATGOPTGDIROAH 

TRPtWTSUCSr^ICSCRAFKAIEHIIGNiaOAH 

TRPSrmUUlIHIGPG*AiTfTWIACOLfl0AH 

TfUWnm^XFn^OAAFVTZO-KXaMHnOMI 

TKPHMSTOXSIHIGPGKAFYATCErTCaJlBOAH 

TfiP*OCmuC£IflIDPGL3AFYTTCX>IIC©IRC^ 

TftFfiNHTRXfi VTNG PGftVWYTTCEr TCWI KQAX 

TRPieo/THXD I KLO POGT7YA7GKX I GO X RQAH 

I RMMfefrRCSXMZ CPCRAFYTTGEI ZODXttOAfl 

TRPMttnraGZHZGUHUtFYT-RR?tCX)XK0AH 

f^p«4Nnuc5i»rcpcsupirTicczicx)rK0AH 

TTlFGMimiASZFZGPGKAFrTT^EZZCDZROAH 
TOFttNCTfiKSIHXCLCaAFrriCDX XCXJX ROAR 

ntntamixsi ptgporaftatgei igdzrqah 

TRPNMWTRXSI PI CPCRAFTTTGCI ICDXROAH 
TRPHNHTRKSIHIGFGRArYTVGEX IGNTROAH 
TRPNMtrrttR5ZC JCPCRA I YM<DA I VCMTRQAH 
IRfT«CJTRXSlSIGPG8ArrATGCJIGNIRQAH 
TRPTOftfTRXCIfllCPCRAFYATERI XGMIRQAK 
TftPNKZrTftKGlKlGPGBA VYTTCKI ICO t RQAH 
TRPSMNTRRS IHZGPCRAPVTTBQZTCMI ROAM 
TRPNWnUCSIOIOPCaAPrTTGEI IGWTRQXK 
TRPtO<KTRK51KZCt>CRAFYTra>ZZGI>rROAH 
TRPMmmiA^IHZGP'GAAFTTTGEXZGDItlOAM 
TRPMNNTJJJCCIHrCPCRAPYT-rCEITCDlROAH 
TR PHTOfTRJLS 1MI GPGRAFT ATCEIXGDIRQAH 
TftPMNVrRJLRHTLGPCKVFYTTCCZZCDlRQRII 
IRPm«CTRJLSXHXaPCRAJnrTTG£XXGDXRQAH 
TftPlMfl^SXKICPCSlAFYY-ICE* rCOIRQAH 
TRPIOftmXSXHXGrGaiAinrATGEVZGDZROAH 
TamMTRJCGZHZGPanAFVVrGOZZGDIROAV 
TRFtfI«frRJUZBZGrauVFYTTGEZZGZ)ZRQAiJ 
I R PMttJT RJC5 TBI G PGRAFtTTG EX XCD X RQAH 
TRPtROfrRXSXPXGPGRATYTTCDXXGNXROAfl 
I R PHNNTRRS 1 P XCLGSAFYTT- EI ZGDZ RQAH 
TRPffWimiKSIKHaPCRTFirPPGDIICDIROAM 
TRPmMTRKSZHICPCRAPYTTCOX IGDXROAT 

TRFrttmiuiFxafraAFrrrcBiZGOzsoAH 

TBfMUNTRXS ZH IC PGRAPT ATGtU I GO I RQAH 
TRFHKttTRXS ZHXa PGHAFYATaEX ZOO TUQAH 
ZRPGMrfnilLS ZPZGPGHAFrA'IGDt ZC&ZRQAM 
TR FHmrrRKOXftxaPORAFI AATKZ laOZHQAH 
TRPlO*/rRJtS I PIC PCJRAF YTTCIDI IGD IRQAK 
TRMfWNTRXSIHlOPOKArYATQSIXGCIROAU 
TRPmMrRKCXHXGPCRAPYATCAT IGDIRKAY 
TRPttKWTRJCOXHIGPGKAFTTTGEX XGDXRQAH 
TRPtfran-RXSIHICPCRAFYTTCCIICDIROAH 
TRPHNNTRXSINIGPGRAPYTTGGLIGCIROAK 
TOP2JKmw^IHICPCRArYTTCEIXCDIRCKH 
TRPKWnUL5IMXGPGKKFYTTG€IIGDjROtU| 
TRPWNNTRXS XMIGPQRAFYTTCSIXCDIEBQAH 
TRPHNlflTUCSliriGPGGAFTATGBXIGtJlRQAH 
TWnJVTW^lHXCe^RAPTTTGQtlC3lIRQAH 
TRPMMKTRKGIKXGPGRAr YATGOXIGDI RQAH 
XSPVHNTRXSXMZCPCRAPYtTCRXZCDI RQAH 
TRPHWmtKSIHIGPGRArrtTGDXXGDXROAH 
TRPMMWTRKSIHLCPClJlVrrrCSXZCDXROAH 
TRPNHHTRXSXPXGFGRAFYTTGCXIGDXRQAH 
TRPCOIMTRX5I HXCPCRAFYATCCX ICO I RQAH 
TRPNTOTKKS IB IGPGRAFYTrGE I IGNIRQAK 
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TBPNNNTRXSIHIGFGRJtFYATGDIICDI&QAll 

TBnonnws zftiGPORAnrrrcDi zcdxrqak 

TRPNWWTRKSINICPGRAFYATGEt rCOIRQAfl 
TRPNNKffiKSIHICPGRAPTATGEt ICDIRQAfll 
TflFTJNNTRRSI PIGPGRAF YATCNI ICDTOQAH 
THPtfWTRKSIWIGPORArrrTOEIIGDISQAH 
TRPFMWTRKSC P JCPGBJUTfTTCDriCDIRQAH 

ttPtaamRS i h igpg AArrrpoci igdx rqau 

IKPMSnmUCStNXCF^aUkFTTTCDZXGDIROAM 
TRFMnfTRZG I H ZGPGRAF YATCEX IGDIRQAH 
TRWa^NTRXSIBTTCPCAAFrTTCDZICDrRQAH 
TRPSK>miKGIQIGlH^UUTfTTC0XTCOlJtOAH 
TRP»omiXGlHXGPCRAFYATaXtXGMIBCAH 
TRPIWIfTRJCSlTI t PCRAtTfTTCfiriGDI ROAH 

TAPimtniucszfjioFCRAFrrrGcxxGxiiRaAK 

TOPN»#raJtSIHIGPGHAF3fTTGEI tGDJ RQAH 
TJlPKWfTSJtS I H IG PG&A FY ATGEX I GDI RQ AH 
TRFKJtmUCSZHIGPGRAFYTTCCXXCttlftQAJi 
TILnOCfTRJtGX rtlG PORAVYTTGEI IGXf XRQAB ■ 
TRPf»JHTRKSl HICPCRAFTATO3I JCOXROAH 
TRPlBOTHR^INXGFClU^rTTCXrZCDXRCAH 
TRPSU1ITRKXIJI XCRCRA PYATCCZ JCDZRQAK 
TRPlWr/TSKGIHlGPGRAryTTCOIIGOIRQAH 
TRPKSraTRKGEHJGPGRAFYATGeiZGDXROAH 
TRFGMITTSRC Zfl ZGFGRAnfTTXXI X GDI RQAH 
TRPNNITTWCSIfilGPGRAFYTTGDIIGCIROAH 

TRFinnrnucs ipwctgrafyttcdx icnxroah 
TRPHNKTRKS I figpgrafyttgx z icolkoah 

TRPNKimtAa I H ZG PG RAFYTTG C Z ZGtfZ RO AH 
TRPWmmUC5IHIAt»CRAFYATCi:iICDTROAH 
TRPBMTirrRICSXXZCPGRAFYATCBTZGOZRQAH 
TRPUMNTRJtt XNICPCRAFYTTCBI ZCDI RQAH 
TWPKNNTRJLSI P IOPGRAFYTTCQIXGOIRQAM 
TRPMmmUGZHZCPCXAFYATCCTXGllIRQAy 
TRP£nB4THJCaZHZOPGSAFYATOeiIGDIROAH 
TRPlMMTIUCSIHZGPCfU^TTTGElIGtJtRQXM 

TRpm«<TJUusrMiapaBAFTTTGOivai>ipoAr 

TRPNtOTRJCSIHlGPGJLAPYATCEIXCXUROAH 
TRPtR»mUl5 XH ZaPORAP YTTODI IGDI RQAH 
TRPVMNTRRSIHIGPGRAFYATGOIZGD1ROA.H 
TRPmfrRKGZHrGPGRAPYATODX ZG3>1 RQAH 
TBPWWTIR5IHIGPGRAFYTTCQIIGOIR0AH 
T^Pm«*TTUCOIKZGPGRAFYTTC?IIGDIRQAM 
TRPm«miJCSlTZCPGRAFTTTCDIIGDIROAH 
TRFRMNTRR8 XWXOPORAFYATG EI IGD I RQAH 
TRPKNNTTUCSZKIAPCRArYATCEIICDlRGAY 
TRPMHNTRJCS ZHZCPGRAFYATOAZZCmRQAH 
TRPtfNNTRXS XHLG PGOAMYATC E X T CD I RQAH 
TRfMHHTRIS XULGQGQAWrAtGEZZGOI RQAH 
TRPtnOTPJCSna^PGOAWYT-rGQZZGDlROAH 
TAPHNOTRCSIPl^PGRAWYATGEircDtROAH 
TR P HKHTOKS I PLC POO AWYTTCOI IGDI RQAH 

trfnnmtrsgx hix3 poqamyttgozzodzrqah 
-tophwntrksi pugpcqawyttgoiigdirqah 

TOPWWTRJUIPlXSPGOWPTTOCIxaDIRQAH 
TRPHNKrRXSlHLGPCQAWYTTQQIIGDIRQAH 
TRPtrKYTRX^IJOlGPG&XXYTTGCZZGDZRRAH 
TRPHMMTRKS IHtCPCRAWTfTTGOI I GO I RQAH 
TRPWHKTRKSIHLOPGJUlWYTTOQIIGOIRQAH 
TRP HNNTRKSI P LCPGOA WTTTGQI IGDIRQAH 
TRPHIWTRKGI PICPGRAFYTTGUI IGDIRQAH 
TRPMMWTSKC I P ZGPGRAFY ATGXI I GDI RQAH 
TWKtenTJtGIHIGTGRAFYTTGEl IGDI RQAH 
TRPhMNTRXGIHIGPGRArYTTGClICDlROAJI 
TRPtanrrRKG IttXGPGRArYTTGEI 1GDXROAH 
TPPtOIMTRKjCIHICPGRAFYTTCEI IGCIRQAH 



HIYinpatS/lO 



•nuveomucs i picpcrafyttco i icrn roah 
•rntttomuooi h ro pcraf tttoei vcot rqah 

TfiPWiarrRKGIHICPCRAFTTTOG I LCOIRQAH 
TRPtWUTRKS rHKCQCRAnrATOC I ICDI RQAY 
TRPMKIfTRKCIHLCFCOXBrVTTCOI ICDlROAtt 
TKPtmVTRKCr PIXJPGQAWTTTCTQX IGOiaOAQ 
TRUOOTTRKS I A IG PCRTVYATDRXXCDI ROAM 
TRPSWIIRRSIHIGSGRAFYTIECVAGDVRKAr 
mPMUNTftRGXHXGPCRA FYATCM I ICDIRQAH 
TRF5JfNTRA5IHIGPG5WFWATCEIIGDIR0AH 
TRPWamUOtXYIGPCRAVYTTeOX IOJIROAH 
TRPCJBmiERI SIGPC RAFIARQQ IICDIKQAH 
TRPGHHTRXSI PIGFCRAFXATSOXZCD JRKAH 
IR PNNtfTRJCCIGIGFCJlTVTTAEKXXGDIROAfl 

ntrtn«rT»KcxKiGFcnAjnrrrccziGoiRQAH 

TR FNIYRKGRXH IG PGHAFKTTFOI I EM LRDAH 
TRFWWNTRJtSIHIGPCRAFYTTCEI I GO I RO AH 
TRPtOCKTRKRITTGPCRSpnrrTTGEIVGOIRQAW 
TAPNNWTRKBITMCSPGRVYYTTOQriCDIRRAH 
IRFNIOrrflKOXNVCFGRALTTTCOIIGDIROAM 

•ntPNmmuAvriiOPGRvtfrrraEX lgn i rqah 

TRi^OmmSITt^PGRAFTTTGOtJCOIROAH 
VRFNHNTWCEr RIAPORAFYTTODI 2 GDI R HAH 
TRPSWmUCSIHrGFGRAFYTTGFIICDIROAH 
TRyatfKT RK SIPHGPGRArVATQOIlGOIRKAH 

TRpmnnuucRi higpgrafyttkjj I igti foah 

TRPNNMTRKGIA IflPGRTfcYARElI IGDI RQAH 
TRPmiTWUaSlGiPGRAFYARJUil ICO I ROAH 
TRP|fTiaaRiUHIGF<GRAFYATGGXMGDIROAfi 
TRPmGfniRSINXCPGRAFYTTGDXICDIROAH 
TBPKMNrSKRJSZGPGRAFVAAREriODIRKAH 
IRPNHKTRXSISXGPGRAFYTTGEriGDIRaAH 
mPNMNTTRSZHZGPG&AFYATGDZlGDIRQAH 
TRPHtOflTUCSITIGPCRAFYATGDIIGOLROAa 
TRPI2MmUC£Z7ZGPCfitAFTfrTCa«XJCDIIIKAH 
TRF9MNRRAKITSGPG4CVUYTTGEIICDIRKAY 
IRJttaOmUXtUZCPCKAFYTTCEIXGtflROAM 

Txptaamtu xmxgpgrajlyttcex igdirqam 

TRPKHKTTIAGIKICPCRAFYATCKI ICDIRQAH 
TRPSKWTIULSIPMCPCIUa^YTT-EIICaiHaAK 
TRPSNVrCKRL5XCPGaAPVATRXX XCDIRQAM 
TRPCWTTRR5 ITWGPGRVFYA-GEIIGPIRgAH 
TRPtft<OTRJL5XI^PC|lAFYTTCEXJCPXRKAY 
VRPSKNTRQS IPIOPGKAFYATCEIIGDIRKAH 
TRPSNNTRA5WXCPGSAl>YTT-DX ICDIRQAP 
IRPMNNTTUISIIWGPGRAFYTTGDIIGCIRQA* 
TRPVKMTRRSXBXCPCRAMYTTGXXTCOIRQAM 
TRPMNtfrRARITMSPGRVLYT"rGQXIGI7VRFAH 
TRPVNNTRRS IHXAPCRAPYATCEXXCDIRQAM 
TRPTKNTRKGIHIGPGRAFYATGDIIGDIROAT 
TRP fi NNTR RC I P XC PCRA FYTTCC I ICDI FiQAH 
TRPHNNTRASIHTAPGRAFYATGCI IGDI ROAH 
TRPtMNTWlSINHaPGRAFYTTODl IGDI ROAM 
TRPSlt^TRKSITIGPGRAFTTTGEVICDIRQAH 
TRPWWTRRGIH XOPGHAFYTTGEl XGDlBQAII 
TR?HKNTRHSI P T ^PCRAFYATGDI IGDIRCAH 
TRPKHKTRKfllKXaPORAFDAT-D I XCDIRQAH 
TRPHHKTRJCSIHIGPGRAFYATGEI JC3>IRAAH 
TRFtOJMTRKGIKMGPORAFYTTGAl IODIREAH 
TRPWNTffRR£ITIGPCRAFYAT-DI IGDI ROAH 
TRLSMKTRRSI H JOPaRArYAT-frl 1 GDI RQAH 
TRPWNimmS rUlAPCRAFYATOOIICDI RQAY 
TR PNWNTSRRI S ICPGRAFT AHEGI ICDI RQAH 
TRPWWTRRSIH IGPCKAFYATOCI ICDI ROAK 
TRPNNWTRKSIHIGFGRAFTTTCDIICDIRQAH 
TRFWHTRK5XHIGPGRAFYATCCI ICDI RQAH 



TRP WNNTIUCS I HIGPGRAFYTTGD3 ICDIRQAH 
TOPJmWTBXSIRXOPOfiA FYTTGDI ICW I RQAH 
TRFKMWTCKSIHLAPCRCFHATCE I IGNIflOAH 
TR PHMNTRXG I AICPGRTVYATGR I IGD I RQAH 
TRPCKK7TULSIHIGPGRAFYATGG1IGEIRQAH 
THPONNTRXGI PZGPGaAFYTTGOI ICO2R0AH 
TRPBWmUSI MIX PCRAFYATC£IXCDIROAH 
SHPffifffTJUCCIHICrCflAFYATGOIICDIRQAH 

TRiKaomuisiiacpcfiArrrrcEXZCMiRLAii 

TKPZOVfTRAS XPICPCRArTATCDZ rCDXAQAH 
TRP»fI«|TAXSZHZGPCKArirrTCDI ICDIRQAH 
TftrMMYTSiACIHICPCXUlFrATCEZZGNlROAM 
TAPWVrRASIHICPcaXFYATGDZ ZCCXROAH 
TRPMMWTHAGI HIC PGKA/ T TTGgV ICWIRpAH 

TR PMwnacsx pmcpckamtatcec zcdzraay 

THPWPITHKSXmCfCKA f I I ICEXY OPIRQAH 
TRPNMNTRKSZHZCPCRAFTAT-prZC0>ZROAH 
TRFtWWTFASI PKGPGRAFTTTCEV IGNX RCA Y 
TRPMNVTlUCSXJIICPCJUirifTTCSVXCDXRQAH 
TRPMdTHXSiniCPCRAPTfATGEllGDIROAH 
TRPNWHTRKSlll ICPCRArYTTCSI ZGDZRQAH 
Z R PKWTfTRRS I ISC PGRAF YATGD I ICDIRQAH 
rRPWKNTRRS I NTGPCRAFYTTGDI ICH I RQAH 
TRFGMfTIRSX SfOFGRAF-HTGQI ZGH Z ROAN 
TRPUMNTRKSI P ICPGRAFYATGD Z rCD I RQAH 
TRPWWTRRSIH Z APGRA FfttTGW ZZGDI RQAH 
TRFSMRRX rVHXCPCRAFYTTGKXXCDl RQAH 
TRPMMNTRK5 IHLGPGHAFYATCeXXCDZ RQAH 
Z R PWWRR S IHICPCRAFYTTCD X XCDX RKAH 
TRPHNmUUZBXGFGRAFTTTCSSZGDXRaXH 
TRPTOmUCSIHXCPCRAFYTTOQIICOIRQAH 
TRJWMfTRKSXFXG PGRAFYTTGDl ZGOXRXAH 
TSPAMTRRSXHHSLCBAF YTTGI1Z ZGDXRQAH 
TXFKNWrRJCGXHXGPCAArYTTGOX ICOZRKAH 
TRPe*amUUXPXGPCRAFYTTGOI IGOIRQAH 
XRPIMMTRXSXTMQPGKVTYVT-DZ ICOXRQAO 
TRFSlAJTRXR ZAZGPGRAVYTTEOZ ZCDZRRAK 
ERFMrorrRR£Z2fXaPGR*rYATGDZ ICDIRQAH 
TRPtOJNTMS ZRZGPGQTFYATGDZ ICDIRQAH 
TftmtfTRKS IRIGPOQAFYATCEI I GDXRQ AH 
TRPMNKTRJtSZSUIPGOAF VATCOI ICHIRO AH 
TRPWMfTRES ZRXGPCOTFlfATCDI IGPIROAH 
TRPlfNNTRQS Z RXG PGQTF YATGD Z IGOIROAH 

trphwmtrjlszrxgpcq^tyatcoz igpxrqay 

TRPflfMNTRRGVRrGPGQTFYATCDZ I GOI&OAH 
TRPKNNTRXSl RXG PGQTPY ATGPI Z GP XHQAft 
TRPBMNTPJLS IRIC PGQTFY ATCD I Z CD IRQ AH 
TR PHIWTRXS ZRXG PGQTFYATGD X X GO XRAAY 
TRP5Nm«KSXRXGPCQTFYATCeXXCDIRQAH 
TRPMNtrniX5LRXGPGQTPYATGDXXGDIRRAH 
TRPITNNTRKSTRX0PCCTFYATC0ZIGOTR9AH 
TRPHBWniR5ZRXGPGGTrTATGDI IGDIRRAT 
TRPMNNIRKS IR X C PCQAFTATCDI ZGD X RQA Y 
TRPRHNTRXS IRXCPGGAFYRTtfDXXGMlRQAK 
TRPMUWTROi ZRXCPCQVFYATKDI ICDIRQAH 
TRPTOKT 0 OS Z RIGPCQAFTATRC 1 1 SOIRQAH 
TM*HMNT«UCS J XUCPGQTF YATGDZ ICOI ROAM 
TRPKjmTRKS X RJGPG0AFYATGGZZGD1RQAH 
TRPWNWTRX5VR JC PGQTF YATGDZ ICD IRQAY 
TRPNHMTRKSVRIGPGOTF Y ATGOI IGK I RQAH 
TRPGHSTPJCSKR ZGPGQPFY ATCDI XCff Z ROAK 
TR PHMMTRXS IRIGPGOAFYATHDIIGD IRQAH 
TRPMNNTRKS>1RlGPGGT»'YATGOI I CN I RQAH 
TRPNNNTRKSVR IG PGQTFYATGD I ICDIRQAH 

VRPWMRTRK3X R.TGPCQTFYAW 

TP.PWWNTRQSVRTGPGOAFYATKDI 1 GDI RQAH 



TRPCNWTRKSIRIGPGOTFTATGDI ICDIRQAH 
TRPNNNTPJttXRJGPGOVFTANNDIICOXRQAH 
Tfl PKNHTfiKSIRIGPOOTrTATNEI ICNIREAH 
ARFKNMTRKSHHTGPOQTPTATCOriGOIROAH 
THPNNWTRKSVRICPa3TPTrATGOITGDIRQJLH 
TfrrAWJfTRK5VRIGK3QTTT-TNDI I GUI RO AH 
AJkFMMWTBES I B IGPGDTFYAT<?«>I I CD IRC* Y 
TflPNKMTRXRIR.VGPGQ'TVYATrtA I IGZ3IRQAH 
I RICPCOATYATCCI ZCNUQAH 
AJlPG»O1UC5XRZCPG0TrFATCAXZGDIB0AH 
TUPBUVTPKSIRXGPQQTFTATCDI ICtflltQAK 
TKPrmaTlOtrrHIGPOgALYTT-RIIGOIHCAH 
TRPMimCR0CTPXCt>CK^TTT-KVXCOIRJCAW 
TRPtDStnipGTHIGPGgA&TrT'CVXGDX RKAH 
TRPYTO7TROSTRJCPCCTLFTT-KXICDJROAH 
TRFTNTCTRgGTOEGPCWAYYTT-NXIGI)! RQAH 
TR P YWITROGTHICPCOTWTT-KT ICD I RQAH 

TRTTMrnacoirrpXGUHTvrLifTT-RVKGDinoAH 

TOPTSRVltOCAHTCPCRAYYAT-NTPCDIPgAR 
TRPSDMrROSTRICPGOaLTm-KX rGNIRQAH 
ARpyKNTR0STRICPOQAX*FTfi-KIICNItlQAH 
TR PYENHRQKTP IGLGQALVTS-R I RGRXRPA Y 
TRPVtOrrRDGTHXGPCAAYTTT-RXl/CMXRQAH 
THPY1WICCTHIOPGRAYTTTISVTGDIR0AH 
TRPYWTmOKrS IGROQAbVTT- ETRCDT KOAF 
TRPYKH IRQRTP ICSGQALYTT-RR IGDX RQAY 
TRPYVMTRQCTH XGVCRAYVTT-R I VGNXROAH 
TRPVWITKOSraFGPCHA YYTT-DI IGDXROAH 
TRPVVNTR05TQICPCQAt, P - l l L 1 R I IGDXROAH 
TIUnrCMVIUfRTPlGLGDAblTH-RXKAKXGOAY 
T^PTJfOIRORTJXGOOOALTrrT-RVrcOlRXAT 
TKPTKNTRP3G I H XGPGRAYYTT- « IVGNI KQAH 
TRPYDJCV3nTRTPICVC3LA£TfTT— RTXG0IRQAH 
TRrYNKXRORTPIGTiGOAIJTrr-RSUEPXRRAK 
IRPTWmiroTHIGPGRALFTT-DltCOIRGAM 
AJ*rTAIERORTPXOQOOVl/rtT-JtKXCAXGQAH 
TRPtfEOnROSTHlCPCOAXYTLTEWGDXRGAH 
SRPYSNXlUUITPXaLOOAYYTT^RtJCGYXRPAH 
TRPE* I KRRGT PIG LOQAYLTT- 0 ITCY I RQAH 
T R P YRWI RO RTH I GTGOA YYTK.- a I KGVXUO PH 
I R PEfKTKI CRTS IG LGQ ALYT19DK X ICN I RCA'/ 
AR PYIKTWRRTHIGSOOA YST* -RIQtfTTO PAH 
TR P KM ITI ORT? IC LOQA LYTT- Kft f GV I GQR5 
5 RPRKVTX QRT3 IGSGQAJLYTT-KJR1 OTTKQAH 
TRP YUMKXORTfl IGTGOALHTT-B ITGYI COAH 
■mPYYMlRO&TPXOUJOAM WUCTl KVXGQAH 
TRPYIOCTSORTSXCOGRALYTT-KPTGYIROAY 
SRPYKSTRI RTBICSOOAtTfRT'N ICCOI RQAY 
TR PYRAXRAATS IGQCOA YYTTTOXCGM 1 RQAY 
TRP YSNXRQSTF XGLGQALYTT- RGRGDX ARAM 
AR ? YEKKRRTTPICUCQALTTS -RNFEKIQQAK 

TRPTKS IRR XGPCRWQTYY- -TTNITGRAH 

I R.PMKRTRQRTH IGS COAL YTT - K XVC D t RQAH 
TRPPniKRORTPIOQG^ALTlTWXTTRRIGOPH 
HRPYUNXRJQSVHXC2GRAFYTT- II I ICDIROAH 
TRP YWTTTRCGTH ICPGRATWTT-ll J IGPIHQ AH 
TRPYVMTROGXHXGPCMYYTO-QXTGDXRQAH 
TRPSTOfTRASIH JCFGQALFTI-D3 I GN I RQAH 
TRPMJfWTROSTHICPGQALYTT-KTIGOIRRAH 
TRP WOTt RQ5VHLGPGQAL YTT- RYIGDIROAY 
TRPYNN1 KIGTPlGRGQMJTT-RI KGIKGQAH 
TRPNKMTR05IH ICPCOALYTT-NV IGDXROAH 
TRPYTMKRQGTKWGPGRALYTI-DITCDXROAY 

VRPYSJWRRTPICMWL,YTTHDHKKHIRQAY 
TRPYWHK IOTP ICRGOALFTT-RRRG I KGQXW 



trfytktfh raqgrawvotg i tgdiroay 

ABFY efIFOf»TPlOTC5DALVTTWC- XGXXGQAff 
TRFYSKEStJCTSICOCOALYTlVKVTCDiaCAH 

TRPNKITROSTPIGLCOXLYTT-RIKCDIROAV 
TRPGWNTRRCI HFGPGOXtYTT-CIVCDIRWiT 
t RP If * YTRORTSIGt-RQ SLYTI XfUCTC Y J GQM 
TRP r£tK IRffRTS TGLGCALYTT - ItTRS 1 1 GQAY 
IRP»JWTRQSTHLGPCCALYTr-ltVlCDlR<3JLY 
TRPHTmriULSlHtCPGQArYTT-DVXGDIROAT 
TRPHNMTRXOlHICPGQALyTSCOIVCDIPQMI 
TRPNNNVRQRTP] C POQAFYTTG ■•»•••••• * 

TRP^NTIITSJTIGPOOVPYRTCDIXCDIJUC&Y 
TRPFKNHRTSARIGPaQVFYintJSirCOIRJCAY 
TRPFKKVRX-SARXGPGRVFHTTGHXiJGDXRXAY 
TR P FKRVUTSVRXG PGRWHKTGA IMCDI RJCAY 
TRrSWTttTSVRICPCQVy T KTCD XXCDIRRAV 
T/RPFKKTRISARIGPGRVFHKTGAILGOIRXAF 
TR PSNNT8T5VRXCPGQVF7KTCn ICOI RJCAF 
TRPSIWI RTSVRICFOQVTTKTOArMGDIRKAF 
TRPSNNIRTSVRIGPGOVTYlTrGSITGDlRKAP 
TOPFKKMRTSVRICFGJWFY1CTCS1TCDXJUUIY 
TtlPYJQfTPTSAHICPOQVTYKTGSITaOIRKAY 

trpskntrtsvr xgpgqvfyctgei xgdirraf 
trpsttjrtssbicpoqafykzdgxoctlxraay 

TRPEWKTRTRr-rjCPGOVFYRrGOIICDIRKAY 
TOPEWNTRTSITICPCOIFYFTCOITGOIRXAY 
TOPStfNTRTS 1 TIGPGOVrmTCD r IGDI RKA Y 
TRPSNNTRTE ITICPGOVPTRTOOI JGDJRKAY 
TH PSHNTRTS1TIGPGOVFTRTODX TQB 2 RXAT 
TR PStfNTRTSIT IOP^GVPYRTCOITCHl RKAY 
TRPSNWTRTSIP1GPG0VFYRTCDIIGMIRJCAT 
TR PSmmmiTMSPCOVFYRTCOIXGDlRAAY 
TH P SKNTR PSXTYGPGQVPYHTGDIXGDX RKAY 
TRPSNNTRTSirrCPOOVPYTCTCDIICMXRXAY 
TRPSrMXRTSXPXaPGQVFYRTGDXXGDXRKAT 

tr ps tmmrs ittcpqqvfyrtco x xcdxrjcay 

TRPSrafrRTSXPXOPOOAFYRTGOXXGDIRJCAY 
TR P StttJTRTS XTTCPGCVFYRTCDXXCHXRXAY 
TRPStWRTsrtXGrOqVFYRTGDl IGPIRXAY 
TRP SHMrP.TSXTTGPGGWYVrCDX ICB IXKA Y 
T R P 5NNTXP5 ITXGPGOVF TTCTGDI I GD I RXA Y 
TR P SNfclTRTS ITI C PCQVFYRTCDI XGO XRJCAY 
TR P5NNTRTS INIGPGQVPTRTGDI IGD I RAAY 
TRPSlWRTSXTVrcPCCVFYRTCDITCDlRJCAY 
TRpSJOITRTSrPXGPCGVPTrRTCDirGDIRKAT 
TRPSYWTRTSXTXCPGqVfFYRTCDI XCOXRQAY 
TRPSM«rRTSIcaGPGgVFYRTGOIIG9IPJlAY 
TRP5NNTRT5 XTXGPCQVFYRTCDX ICDXRKAY 
TR PSNCTRTS ITrG PGQVFT RTCD UGH IKJCAY 
TRPSKKTRTCITIGPGCVFTfRTGDIICDlRKAY 
TRPSrafTRTS XTXGPGCir/RTGXtl XGDIRRAY 
TRPSKMTRTS3TXC PCQVPYRTCC I X CftXRKAH 
TRPSNNTRT5LTXGPGQVFYRTCDXXCDJSKAY 
TRPSmrrRTSLTXGPGgVPYRTGDXXCDXRXAY 
TRPSNNTOTSITI CPQQVFYRTOOXICDl RRAT 
TRPSKNTRTS IN X CPGOV FYRTCD X XGD I RKAY 
TRPSHKTRTSlTICPCOVIiYKTCOIlCDIRKAY 
T^PEtormrSTTICPC7VFYRTGDTTCHIRKAY 
TRPSNKTRTS VRIGPCOVFYRTCDI IGDI RXAY 
TRP 27NNTRTSXTXGPGQVFYRTGDIXGH1 RKAY 
TRPKMNTRXS IHLGPCOAFY ATGDI IGDIRKAH 
TRPKIfHTRKS IC LOPGRAFTTTGEI XOO I RJCAH 
TRPMfYTftKS I YFGPGRAPHTAGKI XGDtRKAK 
TRPHHtrrRKGIKXGPGRAFYATGDXXGDtRKAM 
TRPNUHIRKS I PtiGPGRAFYATGEI ICDXRKAH 



TRPSKTIRRRIRICLCRVTYAT-CVliGDIMCJlY 
TRPKNNTRKSIHIGPCRAPYATGDI XGOXRKAY 
TRKWN7RKSI RrCPCOVFYATCOl I CD IRKAY 
TKt^NMTRXCIRiaPORVIYATSAITCDIROAH 
TRPNJCJTRKS I HLCPGQAFYATCDI XCDXRKAH 
TAPteafT3<KSIHLGPCQAFYATD0IICOIJUlAH 
TRPNNHTRKSIHLGPC<?APYAraJIICTZRKAY 
TRPNWTTRKSIHLGPGOAFYATTXIIICDIRXAH 
TWMmfTRK^IHLCPCOAFYATtlO IICOIRKAY 
TfUT?HWTRXSIRIA3PG0AFTTTGDIIGDJR|CAH 
TRPIimmUtSIHtCPOQAFYATGOIlGDIRKAH 
TRPSNWTRASI HLC PCQA FYATGDI IGDIRKAH 
TRPmomuCSIH^aPOQAPyATGIZZ IGDIRKAB 
TRPNZOmiKSXHX^PGaAPYATCDlZIGOIXXAH 

rarwOTRxsiKt-apooAPYATaxz igwirkay 
iwoamucciiiic ff fa RpFi fOTvniVMriaEAic 
mriaMniKS mix; pgoapyatgdxxodx rray 

TUIftlNnXSXXIfPGOAFTTKarXXCDXRICAJI 
TRPtOWTRASXHIGPOOAFTATODriCWIRJOVW 
TRt>raOmiRSXHLCPCQAFYATSNriC33inXAN 
TRFlWVrRXSXKXCfOQAXYTrOOX IGDIRKAH 
TRPWNHTRKSIHLCPCQArrATCOIICOrMAH 

TRPioamotsCM lopcqa r yttcdx rco irkak 

TRP>WlfTRXSrHLGPG0ArYTrCDTTGOrRKAH 
TRPtA«fTRKSCift>CPCaQAFYATGDXXCDIRKAY 
TRPMHlfTRKS l«l>CrCOAPYATCD XTGD T RKAK 

TBrMttmuiS x hlgpgoajtatcd i i bo i raah 

TRPNNNTRJCS I H LC PCOAf VA rCD 1 1 CD J 
TRPHUNTRJC5IHLCPCOAFYATCCXXGSIRXA^ 
TRPIOfNTRZSXKKXa>C0ArYArcDXXCDlRKAY 
TRPtrtttmUCSIHU^rOQAFYATOOIIODIKKAH 
TRPHNNTRXSIRrCPGQArYATCOITCniRJO^ 
Tit P 1 H I G POQA PTATO DI tCD ZfUCAB 

TRPHMtlTRXSXBXGPOQAFYATGEVXGDIRKAa 
TRPfflfimULS IKLOPOQAFTATCDI rCO XRJCAfl 
TRPVNtrnUtSIHLaPOOAPyATCOI XCDlRJCAfl 
TRWmWTRXS IHLOPO0AFYT-TCEI CCDXJVKAH 
TRPSINVrRKS ITICPOOAF YATGDIIGDIROAH 
TRPtlNNTRKS XSF© PCQAFYATOOXXG&XRCAH 
TRfWTRXi niXGPOGALYATGAIICOIRQAR 
TKPTTNfTRA S I KFCTC RVI.YATCAI X CHTRQAK 
TRPSHmRXSIRtGPCCAFYATCEIICD XROAK 
TQPWJOTRXS rtLCPOQAF YATCPX XGNXRQAH 
TRmWTRKS ZTFA PCQAFYATGDI CGNTRQAH 
TRFTfNKTRXSXPXGPOOAFYATCDXXCDXRQAH 
TRPTIKNTRKS I SXCPCCAFY ATCDI LCDIRKAY 
TRPSNMTRX5XSZGPQQAFYATCDX ICDXRXAY 
TRPHNNTRRSXRIGICRCOTFBGAI IGDIROAR 
TRP»nlNTIUCSIRXC?GQAFYA'lt:OXICOXRQAH 
TRPKNHTRXSISXCPCRAl-YATGDirCDIRQAY 
TRPMN tfWXRYBZCSaOAXFTT- KVXGDXRKAY 
TRPJTNNTRTSIHL^PCRAFYATCDIIGDIROAH 

TRPOHTTRR5MHIOPORTPYTr- GDIRXAH 

TR PHTttfrnKSYRICPOOTFY AVGOPKGO 1 ROAR 
TRPMW IRXS J R XCPOCAFF ATGD r I CM IRQAQ 
TRPMOTmiKSIRFCPGCAFYT-SDIIGDIRQAY 
TRPNSRTRRSXKVOPOQAPYATGDIiaaiRKAH 
TRPSSNTRRSIRFCPGQAFY-TWDIIGDIROAY 

TRPOSDKKIHlRXCPaKVFYAKOaXTG QAH 

PCI D IQC - 1 RXGPMA~VYSMGU2CTS5RAAY 
ERPQ X MCE -HRIGPKA* WYSHC IOGTS 5RAAY 
IREIAEVQO- IYTCPKR-WRSMLJCRSNPRSRVA 
HUKjNQTlQKttlAGPNA-VfYSH-^NTKRA — AY 
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mmc 



HIV output: 1/6 



o 
i 
i 

3 
4 

5 

C 

7 

0 

9 
10 
11 
12 
13 
14 
IS 
16 | 
" I 
IS I 



O.OO 1 ft 3 A1G|031|IU1 3 • 31019 4 1S6B4.20B314 ft o. 006000 ft \cr 



O.00 

o.oi t 

0.01 j 
O.OI j 
0.01 t 
0.02 j 
0.02 I 

O.OI 
0.02 
0.09 
O.OJ 
0.03 
0.09 
0 .04 
O.OI 
O.Oi 
0.04 

o.os 



4 $ A1B]T?1 $ 

& s X2i |ra« $ 

4 3 r<i2fAi» 3 

* 3 K13 |PU7 $ 
4 S 1H1R17 $ 

* 9 (43JK31 3 



6 33616 ft 
4 455*9 
ft D 6025 
* 11257 4 
4 64540 
ft 153*7 

3 UJ 1*19)024 S 6 20161 & 179. 160544 « 
| M13JWLS t ft 23300 C €673.17708* & O 



12352. J99254 4 
17706.407140 ft 
24419.774947 ft 
13028. 783S92 ft 
27053. 9S2336 4 
17335.307994 * 



O. 000060 ft \cr 
O.30O01O ft \cr 
Q.OOOOiO ft \<rs 
O.OCOOOO 4 \cr 
0.000000 ft Vcr 
0.0(70000 ft \er 
ft 0. OOOOOO & \cr 
oOOOOO ft \cr 



3 3 4 162152 ft 74737.922307 ft O.OCOOOO ft \cr 

S N4fR9|*33 $ 4 26376, ft 5466-716125 ft 0.000000 ft Vcr 
66B91 ft 37162. 233105 ft 0. 0 00(100 ft \cr 
333190 ft 1 86078. 088*11 4 O. OOOOOO 
53740 ft 10S64.9S6S12 4 0 .OOOOOO 4 



19 | O.OS 

20 | 0.03 

31 | O.OS 

32 | 0.0« 
23 | 0.00 
20 I 0.06 

25 | 0.06 

26 0.07 

27 1 0.0? 



0.07 
O.07 
0.00 
O.OB 
O.OB 
0.09 
O.09 
0.09 
0.C9 
O.IO 
JO 
O.IO 
«o I O.IO 

41 j O.ll 

42 j 0. 11 

43 | 0.13 

44 | 0.11 

45 | 0.12 

46 i 0.12 j 

47 | 0.12 | 
0 

o 



2B 

29 I 

-30 J 

l{ \ 

2S \ 
36 | 
3? I 
3B | 

3S I 



I Q17 
3 Q31 
J R12 
8 R12 
$ K17 
3 RI7 
S R17 031 
S lll7|T21 
$ 810(034 
$ Vll|R12 



CQ4 3 

K33 3 

017 ( 

TIB $ 
A1B 
62 4 



62774 
S ft S4366 4 
$ ft 3374B 4 
3 ft 45065 « 
5 ft 70301 4 
3 ft 57772 ft 
$ < 39546 ft 
S triljal2|TlB S & 17620 4 881.25L263 
9 K31|r33 8 ft 36346 4 30IO3.634B80 4 



18359.197022 ft O. OOOOOO ft 
27136.629076 4 0. OOOOOO 4 
10413. 255893 4 0 .OOOOOO 4 
26B0S.242OB7 4 0. 098000 4 
162)2.334294 4 0 .OOOOOO 4 
17435. 133746 6 0. OOOOOO 4 
10975.126300 ft 0. OOOOOO ft 
4 0. OOOOOO 
O. 000002 ft 



9 N4|A21 3 
ft S gl7|K31 $ 
ft 9 C10|H12 9 
4 9 K9|A21 3 
4 $ FUID21 5 
4 9 017/421 $ 
4 3 fill |E24 S 
4 S »4|3T9]I11 
ft i S4|T9|T12|Vft8|R21 $ 

3 M4|K9jft21 3 4 11233 



4S441 4 30227. 4098S6 4 0.000003 4 
4 25033 6 10075.740164 4 0.00001B 
ft 20779 4 7 LSI. 794446 ft 0. 006041 ft 
40090 ft 27695.038620 ft 0. 00023 J ft 



ft Ver 

\cr 
\cr 
\cr 
\cr 
\cr 
\cr 
>cr 
\cjt 

ft \C4 

Vcr 
\« 

Vcr 
Vcr 
Vcr 



4 29121 4 16975. 53BT9S 4 O.0OO2I6 4 Ver 
ft 39621 ft 16109.02141? 4 O.8O073? ft Vcr 
4 22348 4 10939.327036 6 0.000039 4 \cr 
S fc 15175 4 4139.316971 4 0.001255 4 VCr 
10919 ft 1.71BS49 4 0. 001514 ft 
623.1B1959 4 0.C02105* Vcr 



4 I N4|031|H23 $ 4 21860 4 11326.342393 4 0.802169 ft \cr 

4 3 F19|A21 $ 4 444O0 ft 34536.144360 ft 0.0O491O ft. Vcr 

4 3 K9|031lH31 9 4 16593 6 6991.72371B ft 0.0066:5 ft Vcr 

4 3 109 1024 S 4 1*734 6 7234.036664 ft 0.007331 4 Vcr 

ft. 8 El|»na 9 t 10144 ft 1493.S3S945 6 0.00SS7S ft. \cr 

ft 3 K9 E24 $ i 13647 4 4507.312260 ft 0.009400 4 >cr 

4 S KS|k17 5 - 3)735 4 24568.179150 ft O. 010326 4 \cr 

4 3 T12|*/10 3 ft 23074 ft 14B9J.6175£7 ft 0.026150 ft. Ver 

4 € fU2|A21 3 4 LS497 4 7516.155096 4 O. 031231 ft Vcr 

4 $ N4|K9tO"|H3) 3 6 8280 4 493.661)6? 4 0.036505 4 \CI 

4 5 N4|R9|AtB 3 4 11655 4 4250.900600 4 0.OS061I ft Vcr 

4 3 S4|T9|T12!vlftiR2ltY33 { ft 7370 6 0.095039 4 0.052023 

4 S Rl3|Q17|Tl« 9 4 7<S2 4 240.364918 4 0.051991 4 \cr 



OB | 

05 | 

so i 

51 I 

32 i 

53 I 
*« I 
SS 
56 



4 S V11|Q17 3 
4 S U121T21 5 
4 $ Ol7 
4 3 113 



Y31 f 
Ml) S 



14350 4 7329.962034 ft 0.060429 ft Ver 
23261 4 16324.921094 6 0.072825 4 Ver 
17281 4 t01?4 .786061 4 0.074203 ft, Vcr 
15536 4 8721.243955 ft 9.09243? ft V«=r 
6529 4 114.99715) 4 0.106375 4 \cc 
ft 1022B ft 3894.61309S ft 0. 112700 ft Ver 
6513 4 275.512362 ft 0.215534 4 Vcr 
S 211710311*0) $ ft 7165 ft 1213.94434* 4 0.131215 4 let 
3 T9|*12|Vlfl|R21 $ ft 6003 ft 30.417327 ft 0.14331E 6 \«r 



12 | 

11 I 

12 | 4 $ SIT H26 5 
11 | ft 6 N4|K9|0>31. 

13 | 4 5 X0|S17 3 

1« \ 

14 1 



0.14 I 6 $ U4| R9 |M4|H33 $ 6 63BD 6 549.756091 6 0.151254 4 \cr 
1 0.14 | ft 9 9l0lFl9)O24 Z ft 6150 ft 620.944B4B 4 0.189437 i scr 

57 j 0.15 4 3 Uljftl? JI18 S 4 6555 ft 1027.737537 * 0.109642 4 Vcr 

58 | 0.15 ft S Vll|Rl2kl7 $ 4 5751 4 242. 591509 6 0.192)16 6 \cr 

59 j U.15 ft 5 S4 tvntjHT.1 8 4 5514 4 3S. 313002 4 0.195240 4 Vcr 

60 | 0.15 4 5 S4|T*|T1 2 (VLB 1*21(1(31 S 4 5462 4 0.O90571 ft O. 197300 ft 
(1 | 0.16 4 S H121R37I116 S ft 5611 6 172.946903 4 0.199184 4 \cr 

62 J 0.16 | ft S 01 11*11)1191-23 $ 4 5464 ft 18.104997 ft 0.201464 ft Vcr 
6) \ 0.16 1 4 5 74(09 |Tllt-23 5 4 5)64 4 35.216055 ft 0.21)24) 4 \cr 
64 | 0.16 t *> * H4|41l|Q)t|H33 $ ft 4370 ft 1180.344141 ft 0.229BH ft Ver 
85 j 0.17 \ 4 S L>ttU2|B23 5 4 5114 ft 15.794611 ft 0.243044 ft Vcr 
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* 7 I 

(8 | 
*9 I 

70 



0.17 | 
0.17 | 
0.1 1 I 
0-16 | 
O.li I 

?i I o.ie | 

12 | 0.19 I 
73 | 0.19 I 
| 0.19 1 
0.19 | 
0.20 | 
0.30 j 
0.20 j 
D.20 | 
9.21 j 
0.21 1 

o.2i r 

0.21 | 

| 0.22 



74 
75 
76 
-77 
78 
79 
60 
Bl 
82 
03 
81 
05 

e« 

61 
00 
69 

90 j 

91 I 
92 
92 
94 
95 
96 
97 
96 
39 

100 
101 
102 
103 
104 
105 
IOC 
107 
106 
109 
110 
111 

112 | 

113 | 

114 • 
il» I 
U( 1 
117 | 

no 1 

119 i 

120 | 
12 L 
122 
123 
124 



| 0.22 



F 0.22 
| 0.21 
1 0.21 
C.23 
0.23 
0.24 
6.34 
0.24 
0.24 
0.25 
0.25 
0.13 
0.16 
0.26 
0.20 
0.26 
0.27 
O. 27 
0.27 
0.2? 
0.26 
C.2J 
0.26 | 
0.33 I 
0.29 | 
0.29 | 
0.19 \ 
0.29 | 
Q.30 ; 
0.30 \ 
0.10 | 
0.30 j 
4.31 1 
6.31 | 



t 4.31 
I 0.31 
t 0.32 
| 0.33 

125 | 0.3 

126 0.32 
12? 1 0.3) 
12B \ 0.33 

129 | 0.33 

130 J 0.34 



I 
\ 
I 
I 

-32 I 
I 
1 



HTV ontpst: 2/6 

$ V13|Vl5jl29 $ 4 S095 ft 4.314940 4 0.264059 4 W 
$ »12|Q1?|D2< $ fc S08a * 122.812489 4 O. 261410 b \CC 
S S6|T9|V1< $ 6 5671 4 066.949160 ft O.2BSO90 & Vcr 
$ c24|82B $ 4 53*3 4 579.1141X2 4 O.29704S * \er 
S 54|T9|R21 J 4 5423 4 630.230691 4 0.269174 6 \« 
S It9rill|»17 S 4 4315 4 590.615207 4 O. 734O04 4 Vcr 
5 VlB|K31fY13 3 4 5524 6 4S2.7S10O2 4 O. 304*79 * \cr 
$ T21|E24 £ 6 19192 4 14557. 611161 4 0.3107*6 4 \cr 
9 S4|T9|9*17|\n8|R2lflC3l|r33 f L 4390 4 0.004904 4 6.J503S1 & Vci 
$ 34|T9|V1B|R21 jv33 $ 4 4341 4 1.910912 4 0.336927 4 >cr 
$ lll|Hl2|JUS $ 4 5225 4 I90.7071S9 4 O.JS9740 4 Vcr 
$ WJ7jl.ll C * 0114 4 5009.341113 & C.JC4791 4 Vcr 
$ Hl|312|r20 6 ft 4243 4 17.100459 4 O. 370194 4 Vcr 
$ Y4 |T11| -33 $ 4 4676 6 710.489341 4 0.3BBS52 4 Vcr 
C H12|A14|H3J $ 4 5293 4 1141.301614 4 0.391549 4 \cr 
$ m2{C24|La5 $ 4 4169 4 14.967442 4 0.391690 4 Vcr 
f 4 $ 8*12 1713 S 6 5365 4 12SS. 021031 4 O.398B03 t Vcr 
I 4 6 M4|K9|C23 S 4 9804 4 5726.074196 £ 0.404544 4 Vcr 
j 4 5 Pl2Ibl3|*l5lQ24 $ 4 4Q70 4 20.9968B0 4 0.409746 4 Icr 
f 4 $ 012|Y13Jt1S|G1?JV26 £ 4 1024 4 0.0O02S5 4 0.414271 4 Ice 

14 5 S10(P19)A21 S 4 5594 4 1607.047572 & 0.420192 4 \ci 
L $ K9flU2 S 4 26768 4 22912. 753S4U 4 0.441631 4 Vcr 
I 4 $ S10|017|H24 $ 4 3960 4 93.803024 4 O. 443316 4 Vcr 
I 4 S QI7|A2ljo34 $ 4 3949 4 133.096101 4 0.452738 4 \cr 
I 6 $ M4|K9|m2 6 4 4239 4 456.472915 4 0.457694 4 \cr 
j 4 6 T9|T13|V16 |A21|V33 f 4 J?44 ft 1.646274 4 0.4&9O63 4 Vcr 
5 T4 09|T11 5 4 4402 4 «H.40l?lB 4. 0. 442612 4 \cr 
S W4|K9HU7 $ 4 6239 4 567.820002 4 0.448770 4 Vcr 
S 04(11131*10 5 « 4450 4 724.477196 4 0.470244 4 Vcr 
5 Q9|Tlljt>19 5 4 4411 4 691.10804L 4 0.470653 4 Vcr 

5 3-4fr9|T13|R21 $ 4 374? 4 31.442325 4 0.47175S 4 \cr 
$ M12|S30 6 4 4440 4 7* S. 34?<25 4 0.4?9?64 4 Vcr 
9 Il| 82 $ 4 3970 4 3 45.460840 6 0.469219 4 Scr 
$ S4|fl2|VlBJIUl $ 6 3643 6 32.473859 4 0.491921 4 Vcr 
$ Q9 1*11 J -21 t ft 4299 4 742.826036 ft 0.502*61 ft Vex 

6 T21|031 5 4 16445 4 12821.469597 4 0.519777 4 \er 
$ K9|A1B|Q31[BU3 $ b 4110 4 697.083962 6 0.528683 4 Ur 
$ S4j« |R21 |T33 5 4 3464 4 35.01027] 4 0.519112 4 \c# 
S Y4jQ9 |Tll|bl9 |-Z3 $ 4 342* 4 1.414291 4 4.310495 4 Vcr 
5 56|K?|T101L11)H131K16]C26|T26 5 4 3409 8 0.000000 6 (J 5J12B8 4 Vcr 
5 64|T9|V18|B21|R11 6 4 340* 4 1.84005? ft 4.5)2244 4 Vcr 
5 S17|I19 6 4 49LO 4 151G. 1)1982 4 0.513393 4 \CV 
5 Yl2|H20|fL2* $ 6 3401 6 29.55(149 4 0.536702 4 Vcr 
$ 54|T9|V14|R21iK91|Y33 5 4 1370 ft O. 100699 4 0.339006 4 vcr 
5 SlOlQl? $ 4 22365 6 14138.12031.1 « 0.547325 4 \cr 
3 411-22(523 $ 4 3303 6 7.355264 4 0.553124 4 Vcr 
3 B13|W15|E31 5 8 3339 4 56.771417 4 0.556169 ft Vcr 

5 -14i '2S\ 'Zh\ «27| -26f29|*30|"31l-12 J-13 5 4 3269 4 VOO80QD 4 0.559020 4 V- 
9 ftl?|H33 9 4 31466 4 26229.156166 4 0.565*21 4 \cr 
$ HllfW15jT10 3 4 3501 4 140.651791 * 0.5846?9 ft Vcr 
S ri3l-22l£23 5 4 3113 6 6.611356 4 C 5»94t0 6 Vcr 
$ Rlijjvioirjl $ 4 3190 4 345042 4 0.593593 4 Vcr 
$ M4 |K9 ]jU0|Q3l|M33 $ 4 3149 4 SS.*SS«*J 4 0. 194235 4 Vex 
. $ ni?fM6|oniH33 S 4 3144 fc 1C1.027 645 4 0.604153 4 \cr 

, $ VI |N2)|«a4|*?S1*36t*37| ♦29|«25|*30| k 3lj •1J|'13 S 4 3030 4 0.000000 4 C.60C 
. 3 JU1|NI2 3 ft 431? ft 4492.635946 4 0.607918 4 Vcr 
. 5 RUlTielltil S 4 3159 4 134 483290 4 0.60944? 4 \Cf 
. 6 SiatC23lD7* & 4 3606 4 599.551395 4 0.611461 4 \e* 
• $ S1|K13|V13 $ 4 306? 4 91.193028 4 0.61J599 4 Vcr 
; S M12|F20)8:34 $ ft 2201 4 213.735L39 4 0. 615099 4 Vcr 
k 3 K12|W15|E24 S 4 3283 ft 106.4390S2 4 0.617635 4 Vcr 
i % K9|IlltFl'lC23 $ 6 41S3 6 UBO.S951L2 6 0.618272 4 Vcr 
I 4 $ A2)P?1w5|»6lT?|lt6|O14|93S|Cl(|V20|T:3|O23|l3StC26|C2l|X29|R30|4.32 6 4 1353 
I 4 % K12|A1B|031 5 ft 1?39 4 045.169446 4 0.429941 4 ' IT 
I 4 5 Kl?|02Ql-23 % 4 2921 4 25.4)879? 6 0.6)2234 4 VCC 



131 I 0.34 I 4 $ Y5|K7|Kl0lk33t»t24|726 5 4 2697 4 0. 000008 4 0. 473345 4 Vcr 
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ll> I 0.14 

131 I 0-14 

1J4 | 0.12 

LIS | 0.35 

196 | O.JS 

117 | 0.1S 

118 j o.ic 

119 J 0.16 
340 | 0.16 

141 | 0.3* 

142 j 0.17 
141 [0.17 
1«4 | 0.17 
US 1 0.37 
146 | o.ia 



1«7 
14 1 
14? 

ISO 
1S1 
152 | 
1SJ I 
IS* | 
1SS 
154 
1ST 

isa 
is» 
lto 

141 
141 
141 I 



I 9.39 J 6 
j 0.19 | fc 



10 

0.10 

o.l" 

8.39 
0.19 

.35 
0.3? 
0.40 
0.49 
9.40 
0.40 
0.41 
0.41 
0.41 
0.41 
0.43 

42 



164 | 0.42 

165 | 0.13 

166 } 0.41 

167 0.43 
164 I 0.11 

169 | 0.44 

170 0.44 

171 | 0.44 

172 0.44 
171 0,0 

174 I 0.45 

175 | 0.45 

176 | 0. 4* 

177 | 0.46 

178 j 0-46 

179 * C.44 
140 | 0.4* 
HI j 0.47 
HI I 0.47 
183 j 0.47 
164 4.47 
IBS 0.48 
186 0.4ii 
167 0.40 
LOI 0.46 
119 0 49 

190 0.49 

191 0.49 

192 | 0.49 
191 | 0.50 
194 \ O.SO 
199 | 0.50 
196 I O.Si 
157 | 0.51 



HIV aafpbf : 

I 6 4 GlOlD.17 4 £ 9506 fc 6637.164691 6 0.6169*1 6 \cr 

5 $ Y4|Q9)-21 $ 4 1S19 fc 699.476594 4 0.644412 ft \cr 

4 $ Cl3|A22]D21)fl24 S ft 2618 4 0.092735 6 0.445114 4 \cr 

6 $ Tt|R2|P3 |BIS|M6|T7 |R6|G14|MS|C16|Y?0|T22|I2S|126{C27| (291R20|A12 5 i 3T67 I 
fc $ Tljllljpl itfS|H*|T7 |ftB|C14jPlSfC16| V20jT23lC2ljr25|l26|C37|I29|A10|A32 I fc It 
6 $ 1941112 $ fc 26775 6 23945. 1S7075 4 0. 646741 ft \cr 

fc 6 V1B|*}4|«?S|«24>|*77| « 28 1 *29| • 30| *11 1 • 32 1 «11 i ft 2775 6 0 .000000 £ 0.657651 
4 $ Al)a9|-22|S21 9 fc 2761 4 0. 413224 ft 6.660113 * \« 
4 $ Y6fY12|FU|H20|A22|X24 $ 4 2761 4 0.000452 4 0.660410 4 \Cr 
& 4 Vlt|A24|S2» S A 2769 4 21.S1S114 ft 0.661110 ft \cr 
4 4 V2»|i2z|-24|k2S|k29 S 4 274t 4 0.000084 ft 0.661009 4 Vcr 
£ $ X9|Hl2jAlB $ 4 3267 4 526.341012 4 0.664465 & \cr 
fi $ T9|T12 jviDjK2l|l01 $ ft 2742 ft 1.602621 fc 0.664S17 ft Net 
4 6 T9|R5* 4 6 3185 6 445.441756 ft O. 664601 4 \cr 
4 4 rilfW3 |CQ7 $ ft 2»09 4 172.776969 4 0.66S144 4 Vcr 
4 3 Tti|XlDjjU2|M13|Xl6|X19|it3l 6 4 2714 6 O.OOOCOO 4 0.6653*9 ft Vcr 
4 S A24fS2B $ ft IJGCF 4 566.061941 4 0.665757 A \cr 
f ft 4 CI3jriBjA23(D2J |ftJ2« $ ft 34J3 O.00SO93 C 0.<74O94 * Vcr 
5 Pl2|4n9|024 5 ft 1054 * 295.140658 4 0.660469 ft Vcr 
S Al4|lll0jtf24 S 4 2697 4 47.434702 4 0.(62460 4 Vex 
| ft 4 T9|Tlljvi6f4V21 |U1 |T2J $ ft 3632 fc 0.016760 fc O. 685911 4 \ci- 
6 5 RL2}0)7|A21 $ * 2701 t 79.O05225 ft 0.687887 * Vcr 
& $ Rl?]ftlflfM31 $ ft 3944 4 1125.620319 4 0.6B8616 6 \cr 
4 4 wj5)I19jA24 $ ft 265S fc S6.83S384 ft 0.692S52 ft Vcr 

4 S Ql2|811fV20|222]424|-26|N29 5 6 2SB4 4 0.000000 4 0.695324 4 \cr 

fc $ si |V4 |-fi |W10| j 711 f S12\ S15{V21 j K2 4 S £ 2554 4 O.DOODCO 4 0.70H81 ft >c* 

ft $ T1B|A21 4 t 6BB3 fc 4212.151205 4 0.741794 ft Vcr 

ft S K17|D20 S 4 2996 6 458.825571 ft O. 704460 4 \cr 

4 { 017|D24|K31 4 ft 2660 ft 125.140912 4 0.701916 ft Vcr 

ft $ L.lljcjlS)W19 9 * 25B2 fc 98.222466 ft 0.714412 * \Cc 

6 S S4]r9|R21|KllU33 4 6 2474 6 1.B44221 ft 4.717056 ft Vcr 

4 4 £l)C4lMl) j 4*18 |R22 1-2 4 |V25 6 fc 2445 fc 0. 000302 fc 0.722244 4 Vcr 

4 $ S12lril 5 4 4939 ft 25D2.17B2S7 4 0.723BS7 fc Vcr 

4 4 L11|Q17|K31 S 6 266) ft 227.667572 4 0.7241D4 6 Vcr 

ft $ K9|417|K33 4 <• 3142 4 710.504406 ft 0.724879 4 Icr 

ft 9 P12|L13|iri9 3 4 2907 ft 491.211111 ft 0.726160 4 Vcr 

4 $ K9lRl7|A18 $ fc 3012 4 598.304696 4 0.724290 8 \cr 

ft 6 S4|T12 |R31 % fc lOlO ft 597.264141 fc 0.726471 ft Vcr 

4 S H4jril}&l7 9 ft 1231 ft B20.959O39 ft 0.724929 ft Vcr 

4 4 Kll|A24te31 4 4 2426 4 S0.415U-6 ft 0.735563 4 \er 

4 5 LljM2{Tl8jV3?|&31| R34 $ fc 1174 4 O.OOD1C4 ft 0. 715161 i. icr 

fc 8 K.9|ft2li021 S & 3269 4 697.012220 ft 0.736241 fc Vcr 

6 $ R2|Plttr5|l4Sr771R6|C14|Pl5|C16|rL9|Y29|T21|C:3|r25|n6|C77|Wl|RlQ|AJ2 4 6 « 

ft 9 R10|K11|S12|V2S $ fc 2245 fc 0.444221 fc 0.741446 fc Vcr 

4 4 W4|K9|lll |C23 S 4 3803 ft 541.944922 4 0 1«M04 ft Vc> 

4. 4 R17fAlB|Qll S 6 3304 L 971.769*16 4 0.714153 fc Vex 

ft 5 Y4l09|Tll|P13|yi9|-73 J 4 2121 ft O. 009624 ft 0.74S495 ft Scr 

4 5 I7|F20|Q11 S ft 2355 ft Je. 678004 ft 0.746TT5 ft Xci 

fc $ T9|V14^»ai|ni S ft 2352 4 41.522101 4 0.748251 £ Vcr 

ft $ L3tAl2|Vl9|D21lR24 6 6 2107 ft O, 001890 ft 0.74BS39 L \cr 
| 4 % C41HH1P1B 5 4 2104 4 12.419975 ft 0. 751044 4 Vcr 
| fc % S4|T13|V14)ft21|V)l 4 ft 2292 ft 1.757250 ft 0.151671 ft \ct 
| fc 8 Hl»1fU7|T21 5 4 2417 4 129.651999 ft 4.752215 fc Vcr 
| 6 S RialSl2tVl9l024 $ ft 1299 fc 14.21B9B1 fc 0.751700 ft \C? 

1 fc % Ot |E6|X7|tllK12|V13jV30|A22|T34t-3SjA26lT29|Oll $ 4 2279 ft 0. 000005 4 C. ?* 

4 5 GL0l?24 S 6 2727 4 449.086967 fc 8.753566 ft \cr 
I ft 5 VL5 lR24LV26lL.il 5 4 2772 fc 0.404846 fc C.7S5L41 fc Vcr 
1 • < VUJR12|Q17|T14 4 4 2361 ft 11.909386 ft 0.354429 fc Vc; 
| * 5 U.ltM19|Q24 |C26 S fc 2270 4 0.994040 ft 0.755644 ft VCf 

I ft S tl|82itllVf5LH6|r7l9.B|G14lFlS|C16lFl9|V20|T22lC23ll25[l261G21l129i8lOllU S 

| ft 4 R17 1T2ME24 S ft 2l€6 ft. 121 .763404 ft 0.760427 ft Vcr 

| fc $ H13IVJL51K24 5 4 2610 6 172.687251 fc 0.761541 ft Vcc 

I fc | MlljlU.7|V26 $ ft 2455 4 218.504131 I 0.15U9Z fc Vet 

j ft S H13|OtS|G24 4 ft 2116 ft 100.3B6181 4 0.761956 4 \ci 

1 4 4 fl4|G7)lD24 S 4 3105 fc BBS. 799186 fc 0.764891 4 Vcr 

I fc 4 9mill*|Cl8»O19|T20lr2llH22|424 % ft 1218 ft 0.000000 ft Q.76511S ft \« 
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HTV ootpuU 4i6 



. 0.71434* 4 \cr 
. o.7«?02fl fc Vcr 
A 0.771106 4 \Cr 
. 0.772990 4 Vcr 
1.773)06 • \CT 
L 23 52 A IS. 340374 A 0.774546 & Vcr 
4 2217 ft 52. 732117 * 0.774901 4 Vcr 
A 3446 & 1316.642766 6 0.781317 4 >cr 



217 

210 

219 

220 

221 

222 

223 

224 

225 

226 

227 

338 

229 

2)0 

2)1 | 

2)3 | 

"3 | 

2)4 | 

2)5 \ 

2)6 | 

217 J 

23B 

239 

240 

2(1 

242 

24) | 

244 | 

245 j 
2*6 | 
217 | 
260 
34? 
250 
35 1 
252 
35) 



191 | 0.51 | & 5 R9|AU|H20fH24 % t 2214 4 2. 644734 

199 | 0.51 j 4 S 54|T9|V16|K31 5 ft 22S3 4 45.367685 

200 I 0.53 I 4 S T4|TlljLl9|-73 $ 4 2222 4 38.549243 

201 I 0.53 j 4 t K9|A10|R33 5 6 9077 4 7701.775150 4 

202 I 0.52 j A 6 T)jsi0|n2O 5 A 3246 6 73.652930 
20) I 0. S3 P tS C10|S17|119 $ 

204 I 0.53 I 4 S T12|ri3jA" 5 

205 I 0.53 I 4 $ W4|A2U«33 ) 

206 I O.S3 j 4 6 N9|R10|£12|ll2Oj C23|g24 S fc 2130 8 0.000168 4 O.7B3023 4 \cr 

207 0.5) t 4 S R12|TLI|D26 5 4 2)73 A 256.O0Z71O h 0.70)941 4 \cr 
200 I 0.54 j 4 S T2I|M3) S 4 1)722 4 11609. J74S30 6 0.714)18 4 Vcr 
209 I 0.54 I 4 I T9|Vl91fl21 6 fc 27)3 A 637.S011S1 A O. 765638 A \cr 

310 I 0.54 [ 4 S L1)|K17|V19 9 4 222) A 123.304647 A O.70S7J3 * \cc 

311 I 0.54 A 6 T9|V10|T)3 9 A 293B 4 637.332414 A 0.700)04 A Ver 

212 I 0.55 I 4 $ Bl|g4|XS|D6|17|OOfe9t-10|Hll|M16tA17t>19|Wl9|S21(n23|l24|C2S|c26|Tl-7|S2B|S2 

213 | 0.55 4 S r5 JC7|K23|r?24|T26 > A 2073 A 0. 000140 A 0.791109 6 Vcr 
216 I 0.55 4 ( 54|W15]Z19|A2I S 4 2071 4 3.2)1990 4 0.792396 4 Vcr 

215 f 0.55 « 4 N4|K9|A1S|031 j A 24L4 4 350.4)3693 A 0.793149 A Vcr 

216 ( 0.S6 I A 5 X12|L13|M24 $ 4 2C91 6 32.654961 6 0.7S4076 4 Vcr 
1 A $ C0|R1»JS13|R20|.23|K24 6 ft 205< t 0.001J9S A 0.794496 A \cr 

A 9 »0lA31fD24 5 A 2195 A 141.719389 4 0.794970 4 \cr 
j A 6 T"5 |K6 f K7 I J 3 1 H 1 0 1 C2 4 / H3 6 $ 4 2049 A 0.OUD0OO A 0.7957)9 t Vcr 
j A 6 T9|Via|Kll $ A 2061 l 016.350692 A 0.796)10 4 Vcr 
j fc S I20jA22|T23|K.24 S A 2040 4 0.135310 A 0. 797)30 A \cr 
[ 4 5 V3|M|-2l|N2) 5 A 3039 4 0.001752 4 0.7)7511 4 Vcr 
j A 5 C4jwLl|023fG24 S 4 2039 4 0.335750 A 0.79757O A Vcr 
J A 5 Tlllg24 % 4 46?4 4 26D1. 997572 4 0.790740 A \cr 
j A 5 Clo|ci7|C24 6 4 2157 4 130.303116 4 0.001095 6 Vcr 

S T6|5B|R10(A16|R16|K22|K24 S 4 2011 fc O.OOOfrOO A 0.002446 A Vctf 
S S4|T9JR21 |*11 S 4 2083 4 34.105137 4 0.402810 A Vcr 

S DA|C6)27 |R9|L21|O12jvi3|V20lA22|T24}-25 r A26|T29JO33 $ A 1999 A 0. 000000 A 
$ Q9tTll|L19)-23|IC2 4 $ & 1990 4 L. 569195 4 0.606400 A Vcr 
S SSIP12I&24 5 A 3000 6 16.)019S) A 0.007223 * Vcr 
$ s4|r9|T12|R21|Y33 $ 6 1905 4 1.703737 4 0.807295 A Vcr 
60 ) 4 $ R10[YlJ|V19|024|R3l 6 4 19»3 A 0.O43977 A 6.0O7S39 fc Vcr 

60 j 4 S T«|\79|F20|K23|G24 5 4 1)79 8 0. 004973 A 0. 900044 c Vcr 
GO j A $ Lll I S12 I LL3 | V26 5 L 1972 6 4.533O40 4 0.016047 4 Vcr 

61 J 4 * 7S|K6|Kt|T0|M9|K29|O24|N36 % 4 1967 fc 0. 004000 A 0.8101)0 4 \cr 
611tS S4|K7|TlQ|4.ll|IUti |G26|Y2B 5 * 195t fc O.OOOtOO A 0.0120)3 A Vcr 

62 I 4 5 T9|V13|R2l|T3J S A 393) 4 S3. 039576 4 0.813214 6 Vcr 

til j A $ R2|P3|M5tK4|77|Re|G14|Pl5(Clfipr20|Tk2|C23|X25lX36tC7Mol6tT.29|R>0)432 6 4 
J 0.62 j 6 S F19;A21|D24 * A 20S4 4 139.043766 4 0.613940 0 Vcr 
4 0.62 j A $ LljMl3|Vl5 * * 1949 fc 9.905173 A O.01494B A Vcr 

j 0.62 j A 3 09iTlllgl2|M9|r2O|K22fT23)R24 S A 193) 4 9.000G0O * 0.615194 I Vcr 
! 0.63 I 1 5 ri9lA2i|C2) ) A 4)36 4 2404.525279 6 0.016257 A Vcr 
I 0.63 I A * I112|!ll?[324 6 A 3006 A 91. 306294 A 0.013181 4 '.« 
I 0.63 I * S Lisjirisjv?* $ i. 3189 A 2)7.129335 4 0.8196L1 & \w 

I 4 5 ai3|W\9|-23ln2< 6 A 1909 4 1.006759 4 0.0214)0 fc \~t 

I ft $ T1|R24P3 |ltS|M6|T7|n01S14|P15|ClSlY2O|T22ll2)|C27!X2Si |R36|A32 5 A 4*91 A 31 
9 T21(C24 S i 7773 S 3902.029431 A 0.823)00 fc Vcr 
j C.64 j A S C4|V11|R:2 $ A 2497 A 605.660056 A 9.32)610 4 Vcr 
I 0.64 j A c Ol7tr.31|Y)3 $ t 2141 ft 363.7560)3 A 0.074134 A \cr 
I 6 5 K23|K26 6 A 2096 A 117.3C6699 fc 0.023341 4 Vcr 
I 4 S T31IQ311K33 S 4 2236 fc 361.102066 6 O. 615943 4 Vcr 
0.65 j A 6 T2)lvl0|R31 $ A 2446 A 576.5306W 4 0.626794 4 V«r 
0.65 I 6 $ Y4|g9|TlL|lAM-Z)|N2t 6 A 1069 A 0. 047901 A 0.624A01 % \CC 
254 j 0.65 j A S Ml2lO)l)W)2 $ A 2922 A 055. 3174)7 A 0. 6277.66 4 Vcr 
355 I M< I k 1 R9jMlHll)|G10iOi7tT5O|r2l|H2HA24 6 A 1063 A 0. 00*000 fc 0.0X7544 ft N^r 
256 I C.66 i 6 S Vl|TlllM2)1 a 24|*25|»2C 1*27 | *24 | »29 | »)0 | *3U« >2 | •S) S A 1859 A 3.0000«C - • 
L13|W16)A24 5 4 14C4 V 7.99S2S0 0.026566 A Vcr 
T21 ) A 112^6 4 940). 119546 * 0.629)12 A Vcr 
I 4 S T9t«>3l|Y)) 5 fc 2569 A 023.1221)9 4 0.4)0147 4 Vcr 
I 4 6 K7 |Al4l*24lV3-4 S fc 1044 A O.:3O?05 4 0. 9)106) 4 Vcr 

I 4 5 CD|'fll |ll»|l-32 jT23tR24lV35|V36 0 A 1641 fc 0. 000000 A • 351561 fc Vcr 
I 6 $ R9|K17|G24 S A 2157 A 310.3071)0 A 0. 0)194$ A Vcr 



0.56 
0.56 

0.56 

0.57 

0.S7 

0.57 

0.57 

0.S6 

0.56 j 

0.50 j 

0.59 I 

0.59 

0.S9 

0.59 



43 
6) 

64 \ 
64 | 



0.64 

0.65 



I 4 S C4|L1 
j fc S P12JT 



357 1 0.64 
336 I 0.66 

259 I 0.67 

260 I 0.67 
?61 : 0.67 
362 i 0.60 . 

367 I 0-60 [ fc 3 A14|024 5 A S010 fc 3103.960671 A O. 031719 A Vcr 
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261 | 0.6B 

265 | ©.60 

266 j 0.69 

267 } 0.69 
261 | 0.69 
269 | 0.69 
276 | ■.10 



371 | 
272 | 
3*3 
27* 

275 

276 

277 

276 

279 

300 

311 

363 

303 | 

304 

265 

266 

307 

290 
289 
200 
291 
293 
392 
294 
29S 
39( 
297 
298 
399 
300 
301 



0.70 | 
0.70 | 
0.70 " 
0.71 
0.71 
0.71 
0.71 
0.73 
0.72 
0.72 | 
0.12 | 
0.73 | 
0.73 | 

0.71 | 

0.73 | 
0.74 
0.74 
0.74 
0.74 
0.7S 
0.75 
0.75 
0.76 
0.76 
0.76 
0.76 
0.77 
0.77 
I 0.77 
I 0.77 
I 0.70 
302 | 0.79 
301 | 0.70 

304 | 0.71 

305 J 0.79 

306 | 0 79 

307 | 0.79 
30B f 0.79 

309 1 0.00 | 

310 \ O.fO | 
31t J O.OO | 
313 | O.dO | 

313 | 0.01 | 

314 | 0.01 
I 0.81 
I 0.91 
I 0.62 
1 0.62 

• 2 
0.62 
0.4) 
0.41 | 
9.63 I 
0.04 I 
0.64 | 

I 

I o.e4 

| 0.65 



6 
6 

6 

4 

i: 

i «. 
I * $ 

I 6 S 



3IS 
11* 
311 
3IC 
319 
330 
321 
322 
12 J 
114 
325 
32* 
127 
126 
339 



HrV output S16 

S SajfllO(S12|V20jA22|fU3 S 4 1034 ft 0.000248 ft 0.433736 4 \cr 
« Lll|SI3|V36 C 4 1919 4 45.104207 ft 0.837757 « Vcr 

5 R2|Pl|N5|BS|T7|RB|SlOiCl4|PI5|S16|Fk9ry30|T32jG23|I2S|l2€|C27|I29|R]O|AJ2 $ 
S RI2 jTlBflHl 9 ft 2136 ft S10.«26023 t O.B34125 C \cr 
3 VllfA12|024 9 4 2019 6 265.729906 fc 0.8M546 6 \cr 
5 Kl2|Al8jT21 $ & 1699 4 83. 24434? I 0.635749 4 \cr 
S A12|.724 i ft. 12816 4 11016. 724S31 ft 0. 01046) ft Vcr 
$ O3|Q24|H20 S ft 2854 ft 37.5700)5 ft 0.03I6O2 4 Ver 
S Vll|421 5 6 6419 6 4695.3)6767 4 0.639364 6 Vcr 
€ T»|T12|R3l $ ft 2344 6 550.73(361 ft O.f 7758 6 \cr 

5 GlOf L13|V19|Q24 5 4 IfOS 4 21.432425 4 0.641035 ft Vcr 

6 SifJUO S 6 2670 4 089. 422177 6 0.641533 6 \er 
$ 99|ltl9|-23fff34|V2S 6 & 1761 4 0.559611 6 0.B41S4S ft \cr 
$ IU2|V19|«2| $ 6 1920 6 140.601694 4 0.841746 6 Vcr 
S H4|R3|T12 5 4 1043 ft 63.83706) 6 0.811754 A Vcr 
$ RIO |5J2|51> |Q24 5 ft 1775 6 2.690479 4 0. 642669 4 Vcr 
S K13 kl7 1*28 $ 4 2153 6 316.1430)6 6 0.04)755 ft \cr 
$ Al7jT2lf031 $ ft 1850 ft 51.352915 4 0.B450B6 4 \cc 
% 30)424 9 6 2047 * 291.960536 * 0.64S991 4 \ct 

$ Y4|g9|BlO|Tll|L19|-23|IU4 $ 6 1749 6 0. 003560 6 0.646614 6 Vcr 
t XL|lLl|24jM|C(|V7|Q8t09|<10|ri2|T13|M16j-10|W19|R20|S21|N:2|x.23iK2« |w*5|526 
9 05|C24 $ 4 2759 4 1016.937453 4 0.946061 6 Vcr 

5 Tl|H2tr)|H5|M6|T7fR8|G14jP15|Cn|Y20rT22U25|226fC27|D2l)X29|lt3O)A33 ( ft i: 
4 X9|fU2fR17 ( ft 1894 ft 166.406797 ft 0.8S0O79 4 Vcr 
V13|£17|D24 9 ft 1612 ft 93.103564 ft 0.BS146? ft Icr 
AlfHll S 6 2729 4 1013.253017 6 0.851968 6 \er 
Ml3|M0|O31fK33 $ 4 1795 b 05. SHOOS ft O 953963 ft Vcr 
ll9|S22jv26 S 6 1757 1 49.527491 6 O.B532B3 6 Vcr 
R9|N12|M13 S ft 2146 ft 444.904483 4 0.654293 6 Vcr 
Q« |HL)fWL5|R20|W2 t 6 1695 6 0.065297 ft 0.65S2S6 ft Vcr 
V4|1L1J1,19 9 4 2353 ft 661.700054 ft O.4S5S20 6 \cr 
119|-23jV2S 5 6 1B27 4 134.7043*0 4 3.655662 ft Ve* 
r9|V19|R2l|m|V33 S 4 1692 6 1.761916 ft 0 . BS60P9 ft \cr 
S13|~2lf-22|-24 $ 4 1664 4 0.06O460 6 O.B60125 4 \Ct 
X12|6I24 S 4 2272 6 614.026472 6 B.B61054 4 Vcr 
t Al|Hll|rl6 $ 4 1711 ft SS. 464673 ft O.B61122 ft Vex 
$ V20|l22|-24|*2StN2B|H29 $ 4 1657 ft 0. 000005 4 0.661205 6 Vcr 
M9|M26 6 6 3094 6 446.607779 6 0.8639)4 6 Vcr 
A3l|Q)l|it33 $ 4 3220 4 J 51* . 159551 ft 0.463042 ft Vcr 

Q12|113|V20|i;2IK21J-26r»2fl|K2> S 6 1645 4 0.000600 4 0186)064 4 \cr 
L3|T9 $ 4 1676 ft 2021.124C46 ft O.i6i063 6 Vcr 
024|R31 9 4 12967 s H324. 565776 * 0.063440 4 Vcr 
L13|1U1|T1) S 4 2465 4 927.R71734 6 0.664278 6 Vcr 
L29|T2l|-21 $ ft 1949 * 313. 44693) ft 0.064434 b Vcr 
e4|E9|9tlO|3l3|I20|R32|Q£4 3 6 16)3 ft 0.000021 ft 0.86491) ft vcr 
54 1 WIS |Ai 4 S & 1765 6 1J3. '49343 4 0. 665121 ft Vcr 

Tl|R3|P)|H5|N6|T7|R«|C14il>l5|C16tT30|r23|c33)l3S|l24ic27|o26tl2tiR>0tA33 * 
H«|K17|A1B 5 6 2464 ft 633.718080 ft 0.665331 4 \CF 

V4|T5|K6 11191-10 |>ll 1-1 2 i-l)|Rl4|A.L5;ci6|C17tRl6 | A19kU70lW21|T23|024IT26 » 
HI»|SHtll9 t ft 1697 & AS. 061643 ft 0.465691 ft \er 
!1)!R17|Q)1 $ t 2BV* ft I234.2C6S3B ft 0.866479 ft Vcr 
Sl|Vll|V2S $ 6 1725 4 114.913060 4 0.668416 6 Vcr 
Q9jtl9|-3) 5 6 2)6-* ft 718.77S850 6 0.668641 6 Vrr 
A12|VI9t*24 1 4 1625 4 17.158947 4 9.666764 6 Vet 
KB|»9|K13 |K31 S 4 1604 ft 0. 000107 ft C. 869040 ft V=r 
t>12|JsJ4l5)7jwl3!F2Q S * 1«C5 4 C. 070215 ft 0.649203 ft See 
Cl|KS|-ri2:D20tY3;iG)4 * % 1601 6.0.900007 4 0. 669647 & vcr 
TlltLl9|~2J € 6 2366 6 770.136165 6 O.B7D57E 4 Vcr 
11|R9|112 5 4 1613 ft 19.194937 ft 0.470616 6 \cr 
Hl|R12 3 6 2321 6 925.578976 ft 0.410641 4 Vcr 
III til 6 ft 1939 ft ;45.4B080O c 0. 810930 ft Vcr 
R9|$lSt-2L|-2];-23|-34 5 6 1392 ft O.Q0016B 4 0.671160 6 Vcr 
M2|T161V19|R24 % * :503 6 0.942061 4 0.672651 ft Vcr 
W15|Q24|CIB $ ft 1596 ft 1B.677B70 6 0.B73366 6 Vcr 
Y12|V19|Q28tfm $ t 1S7B 4 0.826255 ft 0. 071190 4 \cr 
f 0.65 j ft $ 4l|C4ll5SD6|l)|OB|E9| -10|M16|A11('!9|W19|5211M22}L24 |C2S|C26(T27IS28tS21lA) 
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344 

345 
346 
347 
340 



HtVamtpanm 

| 4 $ Gfl|Ll) TA14 |C1B|H30 S 4 1S7S 4 0.00095") 6 0.9137 If 4 \€T 
. t HlllfUJlTlB J a 1104 «, 2J* *1«11 L 0.834S86 A Wr 

t n (Z0|99|Tlliri9|x23|52«fVlS $ % 1569 fc D.C90000 * 0.47461) & \cr 
S SI |K7|T9jA14|A24jv32 $ 4 1S6I I 0.004391 fc 0.874763 t \cr 
5 C10|V19|R24|V26|U3) 4 fc 1S67 A 0.022B7B 4 O. 0749)5 4 \ei 
5 JU8|T21|R33 $ & 1930 ft 388.0317*5 4 0.37517) 4 \cr 
$ r*JVIljR2J |K31 S 6 1595 fc 32.945102 4 0.875649 4 Vcr 

4 K12|tf30|e31 S * 1644 * fl4.Kll)0 fc 9.074001 fc \«r 

5 H4|X9|F19|C2) $ 4 2413 4 053.445657 4 0.07(021 & \ci 
5 Sl5|-21|-22l-21| -34 $ fc 1SS0 4 O.0OSJS4 4 0.871439 4 \cr 
9 V15J riftjmi j V23 j V26 5 4 1S43 *■ 0.0O*)9< « 0.07647) 4 Vcr 
$ Vll|112|A21 i fc 1677 4. 139.05691S 6 0.979211 fc \cr 
S S4|lC31fY33 E 4. 2429 c 091.974944 & 6.B1933I fc \cr 
9 Y4|v79tT13)t.l9 4 4 1)56 ■ 32 . 4979 2 9 * 0.879930 4. \cr 
5 414 J31?|W19 |P20 $ & 15)4 4 1.410979 6 0.8BC025 4 \cr 
S C4fA9fP20|T24 S 4 1540 4 32.934455 4 0.400407 A V*£r 
5 Y6|X10jXl2fJtl8|X19|K31 S & 1525 * 0.000000 4 4. 88)111 4 \cr 
S LI | 54 1 Kl 3 | Ml 5 5 6 1525 4 0.559524 4 0.081199 * An 

5 M4jlC9 |A2l|aJ3 5 4 1S60 4 48.227041 4 4.001491 fc \cr 

6 T9jvilfK22 5 4 1769 4. 2S3.8SB2)) 4 0.402556 4 \cr 

4 T6|C4|410|LI1 |S124V70|R2)|K24 % 4 3515 4 fl.OOOOOO i. 0. 082576 4 \cr 

4 X4|«31 6 4 1926 4 410.267774 4 0.493632 4 Ve; 
9 Pl2|D2)|t*24 S 4 1623 4 115.955006 4 0.0037)2 4. lec 

5 Q9|ltt3 $ 4 4487 L 2904.952760 4. 3.004744 4 Vcr 
9 C4|R9|ML3|W1S 6 6 1511 4 14.1*4263 4 0.845204 6 \cr 

S l»2|P)||l5|>»6(T7|Ra|ll3JC14|915iCl6|ri9|r20iT22|CJ3|I25|l2 6|C27f J?9 jn)0fA3 3 $ 
fc £ V13|W15{1,19 S fc 1S7J 4 6J.9U)4S 6 0. 996333 fc \<» 
4 4 M2JS30 6 4 2706 6 1259.6044)7 4 0.846546 t Vcr 

6 $ Vl|Rl2|T10||423|*24|*25|»26r'27|»2Bf29|*30|*)i1*32i*33 1 6 1407 4 C.OO00O0 
fc $ Q17|D>24|Yl) $ fc 160B t 121. 315232 fc 8.046664 fc W 
6 5 E9|Rl2jTll S 6 1610 4 133.60470) 4 0.007544 4 \cr 
4 $ G4|R12|T1« $ 6 2079 4 597.632555 6 0.007601 4 Vcr 
fc 6 H4|P12 4 fc 2177 fc 1214.604631 fc 0.441155 fc W 

4 $ TX|R2|P)|»S|»6|TrJlW|C>4jCl6|720|T22|C23 jI2S|I26|O27jIi5|R)0|A)3 4 4 1)25 4 
6 5 S4|T9|m2]V18tR2l $ 4 1414 6 l.lJfiOOa 6 0.894647 4 Vcc 
fc 4 «19|K34|T34 4 fc I72« fc 252.469211 fc 0. 900034 1 Vcr 
fc S AllE9 $ 4 2009 * 630.429943 * O. 890601 4 \cr 
6 6 Al JG4 »F20tA24 5 4 1455 6 2.0440)3 b> 0.B914SS 6 Vcr 
4 $ T9tcl2l-22|C24 £ 4 145D fc 0. 214407 4 0.891913 6 \e* 
4 5 r« |C» [Til |T2> |W70 J -2 J |rt2Q S 4 1447 fc 0.0000*1 fc 0.192)04 4 \cr 
4 5 G)0}M13|A24|E31 $ 4 1446 6 2.C55158 4 0.6S2S«? 4 Vcc 
371 J 0.O4 1 fc 4 C10JP34|I36 t fc 2339 4 789 )6t!.4S fc 0. 8933)6 i \ C r 
0.9« 6 $ G4|r113|WL5 5 4 1631 4 253.1)1201 fc 8.993444 fc \cr 
0.94 6 S N12)E31 £ 4 2929 6 1492.635945 4 0.193927 fr Vcr 
0.96 \ fc 6 T12fFl3tA14l»l?0 6 fc 1436 * 2.98)773 fc 0.094362 fc \c=r 
0.97 | 6 S S4 |T12|Vl«|iai|K)3 5 6 143« 4 1.71O650 4 0.89436) 4 \C= 
C.97 | fc S 46lGlO|3C24 S 6 1444 4 16.637502 4 0.995049 6 \Cr 
C.97 | fc 5 If» 1 |V-l9(-33 1*24 |(U 1 $ fc 1427 4 0.05149S 4 0.6551C6 4 xCf . 
4.97 | 4 5 MJ3|Sl?|N-20 * fc 1661 fc 239-34-»729 fc 0.995043 4 \cr 
0.9B j fc $ Rl0)Y12)V19lC23|O24 S fc 1420 fc 4.D2L91) 4 C.8S6fl-:4 fc \cr 
0.99 t fc 5 R12|I1) 4 fc 2328 fc 903.283714 fc 0.0961X8 fc Vcr 
0.5B ( 4 $ Cl0rr20)A22|r33|42« 5 6 1415 6 0 007673 6 0.39S763 6 .-r 
| 0.90 | 4 4 G9|V16|ra) % fc 1513 4 162 .14949) fc D. 997473 fc Vcrr 
1 0.99 1 6 5 R17|T21|K)3 4 fc I486 4 42.159457 fc 0.8982*9 4 Vcr 
| 11.99 | fc S T9|S1B|X30 $ 6 142$ 4 25.446414 6 C.I9BB92 6 Vcr 
| 0.99 \ fc S C6|A14|C1B|H20 * 6 1)99 fc 0.0161LO fc 0.090964 fc Vcr 

99 ! fc 5 T17lSl5|H20|i:22Lt2)lK24 5 fc 1393 6 0. 000820 4 0.89?Tt: 4 Vrr 
DO | fc S !ljV4l -22(423 (224 9 fc 1)9) & 0.04071$ 4 0.099748 fc ',cr 



330 | 0.65 

331 | 0.65 | 

332 I 0.66 i 
3)3 I 0.S6 | 
))4 | 0.66 1 
3)5 { 0.96 | 
336 | 0.67 t 
3)7 j 0.07 j 
3)4 | 0.B7 j 
))9 f 0.97 j 
)40 | 0.80 | 
341 | 0.88 | 
142 | 0.10 | 
)43 | O.BO j 

I 0.09 1 
I O.09 | 

I tK I 

I 0.90 | 

349 J 0.90 | 

)50 | 0 90 | 

351 I 9.90 | 

352 | 0.91 
35) | 0.91 
354 J 9.91 
)55 | 0.91 
156 ( 0.92 
357 f 0.97 
3SB | 0.92 
3S4 \ 0.93 
360 j 0.93 

| 0.93 
( 0.91 
I 0.94 
I 0.94 
| Q.94 
0.94 
I 0.95 
0.45 
0.95 
0.95 



361 
342 
363 
364 
365 
366 
341 
360 \ 

369 | 

370 f 



372 
373 
374 
373 
376 
377 
378 
379 
380 
3B1 
302 
303 
384 
36$ 
366 
307 
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SftB « 5A«CV10J; 

open (IN. Jf*J; 
Sprob - 
chop fprob; 
cioic (INI; 

Sprob - grep <ycr/. Bp rob J 

open ITEHP. "> probffort.taaip'lf 

tor each tepcob) 
t 

print TEMP 'S^Sn*? 

> 

cloc« (TEKPI; 
f «xie; 

Cfm - Sfnv - ' P*t»b* t 
• print SfnAn*; 

•*ort -o prob-tnp -nOl 2 345678 50. >9 probsort . i enp * ; 
*rn probaort. teptp' ; 

open UH, -prob.cmp*!; 

QnJ - <IM»s 

chop 

» rei prob. trap* i 

op«n (TEMP. •> Sf»"l: 

ct9t»l - scalar ©t*2 : 
SI * 

1 prints TEMP "I3fi ! % . 2 f I ls\n' . Si. i*i / Jcotel). ; 
) 
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A(GAP43 RATGAP43] 
D(aAChRdRNZCRD|| 
AfPTN RATHBGAM] 
D(lml RNTNS1) 
B[cyun RNRJG9J 
A[CC01 RATMTCYTOC] 
AJDD63-2 0 !)] 

A(GAP43 RATGAP43) 
BfnACUU* RATNARAA] 
AJCC02 RATMTCYTOC] 

A[GAP43 RATGAP43) 
C[mGluR2 RATMGTURB] 
B[FGFH RATFGFR1] 
B[SOD RNSODR] 

B(NMDA2D RNU0B26G] 
BfEGF RATEPGF} 

B[G67IS0/36 RATGAD67) 

A [MAP 2 RATMAP2] 
A[synaptopbysin RNSYN] 
BfChAT (•)] 
A[G1U2(|)J 
A (GRb3 RATGARB3) 
CfmGhiR8 M ML) 17252] 
D[rvAChRa6 RATNARA6S] 
A[tritB RATTRKBl) 
AfPTN RATHBGAM] 
B(IGF XI RATGFI2] 
AfHZAZ RATH1S2AZ] 
AlTCPfl J)) 

AJCC02 RATMTCYTOC] 
A[DD63 2 (I I)] 

DfGFAP RNU03700) 
A[NT3 RATHDNFNT) 
C[PDGFb RNPDGFBCP] 
Cfcfos RNCFOSR] 

Ffcellubrcvu s 63 830] 
BpasR RATTNSAB] 

A(GAD67 RATOAJW7] 
B[5HT2 RATSR5HT2) 

F[ceUubrevm »63830) 
B[lauR RATTNSAB] 

A(nestin RATNESTtN] 
flfCNTF RNCNTF) 



mm 



A(OOC RATODC] 
D[nAChRe RNACRE] 
B[FGFRRATFGFR1] 
A[cyclin A RATPCNA] 
A(TCP 0 0) 

A(CC02 RATMTCYTOC] 



A(GAD65 RATGAD65] 
B[FGFR RATFGFRI J 



F[NFM RATNFM] 
B(nAChRa4 RATNARAA) 
AJJGF I RATJGF1AJ 
A(CC02 RATMTCYTOC] 

D[aAChlU RNACRE] 
B(TGFR RA7TGFBIIR] 

AISOD RNSODR) 

ACGAP43 RATGAF43] 
AJncno RA TENONS] 
A(ODC RATODC] 
A(CR*3 RNCABAA] 
A(GRg3 RATGABAA] 
B[NMDA2B RATNMDA2B] 
DfoAChRd RNZCRD1 ] 
AfCNTFR S542J2J 
BJFGFR RATFGFR I ) 
A[IP3R2 RNmPR2R] 
B[cjuD RNRJG9] 
Fl«tin RNAC01] 
A[SC1 RNU19I3S) 



D[GRb2 RATGARB2] 
B[CNTF RNCNTF] 
BIPDGFR KNPDGFRBE) 



DtG67I86 RATGAD67] 



QmGliiRC RATMGLUR6.) 
B[!oj2 RNTNS2] 

D[mGtuR6 RATMGLUR6 ] 
A[SC2RNU]9136] 

B[TH RATTOHA) 
BfEGF RATEPGF) 



BfaACULa4 RATNARAA] 0. 00000 

A(CNTFRS542I2) 

BfTGFR RATTGFBHR] 

A[H2 AZ RATHIS2AZ] 

F{actin RNAC01] 

AfSCI RNUI9I35] 



A[GRg2 («)) 0.00000 
Bicjaii RNRJG9] 



A[O67IS0/96 RATGA067] 0.00000 
B[nAChR&5 RATNACHRR] 
B[cj«a RNRJG9) 



qmAChR4 RATACHRMD] 0.00000 



B(SC7RNU19I41) 0.00000 

B[L1 S55536) a00000 
FfGATl RATGABAT) 
BfNOS RRBNOS] 
AJGRaS <#)] 

B{mGluR3 RATMGLURC) 
B[nAChRa4 RATNARAA] 
BfSHT I b RAT5HT I BR] 
A(MK_2 MUSMK] 
D(Iiul RNTNS1] 
Afcyclin A RATPCNA] 
BfBini(II)] 

A(CC01 RATMTCYTOC) 
DfSC6RNU19l40] 



D(NMDA2C RATNMCA2C) 0.00000 

DCbFGFRNFGFT) 

Afcyclin B RATCYCLNB) 



BpGF I RATIGF1A] 0.00000 



C[mAChR3 RATACHRMBJ 0.00000 



Df5HT3 MOUSE5HT3] 0.00000 



C[mAChR4 RATACHRMD] 0.00000 
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A[nestm RATNESTIN] 
A[MK2 MUSMK] 

A(ODC RATDDCI 
CfNOP RNNGFB] 
A(MK2 MUSMK] 
Dflnsl RNThfSl) 
A(H2AZ RATHIS2AZ] 
Ff.crin RNACOl] 
A[DD63.2 (I 1» 

A(GAF43 RATGAP43] 
B[aAChR»4 RATNARAA] 
B[FGFR RATPGFRl] 

B(TH RATTOHA] 
B[Brm(! 1)) 

DrmGIuHI RATGPCGR) 
A{EGFR RATEGFR] 

FINFL RATNFL] 
D(aAChR*2 RATNNARJ 
A[SC2RNU19136] 

D[MOG RATMOG] 
D[t»GhiR4 RATMGLUR4B] 
AC1GFR2 MMU047I0] 

A[GAP4 3 RATG A P4 3 J 
B[ikAChRaS RATNACHRR] 
B[cjus RNRJG9J 

Atcelhibrevin s63830j 
A[CRAF RATRAFA] 

Bf keratin RNKER 19] 
B(CNTF RNCNTF) 



B[TH RATTOHA) 
BflGF II RATGFI2] 

DfnAChRd RNZCRDL] 
D[rrt RATTRXFREC] 
AfPTN RATHBGAM) 
B(K}F II RATGTO] 
B{BrmCII)] 

A[CCO! RATMTCYTOC] 



FfNFM RATNFM] 
B[aAChRa5 RATNACHRR) 
B(cjun RNRJQ9J 

A[MK2 MUSMK] 



D(mGliiR4 RATMGLUR4BJ 
A[IGFR1 RATIGFI] 

D[mGluR4 RATMGLUR4B) 
D[5HT3 MOUSE5HT3) 



BfGRal <#)) 

D[nAChRa2 RATNNARJ 
C[IP3RJ RATDP3R3XJ 

FfNFM RATNFM] 
B[FGFR RATFGFR I J 
A[CC02 RATMTCYTOC] 

A[GRbl RATGARB1] 
B[1P3RI RATU45TR] 

Afccllubrovin $63830] 
A[IGF I RAT1GF1A] 



C{NGF RNNGFB) 0.00000 
B(Btm(l 1)1 

D[nAChRe RNACRE] 0.00000 

A{CNTFRS542I2] 

B[TGFR RATTGFBIIRI 

A[cydin A RATPCKA] 

A[TCP(II)J 

A[SC1 RNU 19135] 



C[mGluR2 RATMGLURBj 0.00000 
B[rtC RATTRKCN3] 
A[CCQ2 RATMTCYTOC] 

B[IGF II RATGF12] 0.00000 



D[oAChRa2 RATNNARJ 0.00000 
A[IGFR2 MMUO4710] 

D[mGtuR6 RATMGLUR6.) 0.00000 
AflGFRI RATIGFI] 



DjmGluRl RATGPCGR] 0.00000 
A{EGFR RATEGFR] 



B[nAChRa4 RATNARAA] 0.00000 
AjlGFl RATIGFIA] 



AlIOF I RATIOFIA] 0.00000 



BJTH RATTOHA] 0.00000 
A|IruR RATINSAB) 
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